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DATA VALIDATION/QUALITY ASSURAt'ICE REYIE\V 
PHASE I RCRA FACILITY Il'NESTIGATION 

CHEM-WASTE MANAGEMENT, INC. - CHICAGO INCil\'ERATOR SITE 
SAMPLE COLLECTION DATES: SEPTEMBER 19 THROUGH 21, 1989 

DAMES & MOORE JOB NO.: 13963-055-192 

LABORATORY REPORT NO.: 350195, 350196, 350197 & 350198 

INTRODUCTION 

A total of twenty (20) soil samples, plus two (2) field-duplicate soil 
samples were collected and submitted to Environmental Testing and Certification 
(ETC) of Edison, New Jersey (1992 Illinois Certification No. 100224). The samples 
included in the review are listed on Table 1. All twenty two (22) samples were 

analyzed for Priority Pollutant Volatile Organic Compounds (VOA), Semivolatile 

Organic Compounds (BNA), Organochlorine Pesticides and Polychlorinated Biphenyls 
(PCBs), metals, total cyanide (CN) and total phenol. All samples were analyzed 

following USEPA SW-846 Methodologies. 

Data were examined to assess the usability of the results. The organic 
data quality review is based upon a rigorous review of the reported hold times, 
surrogate recovery results, blank spike recoveries, matrix spike and matrix spike 

duplicate analyses, blank contaminants, internal standard area performance, Gas 
Chromatography/Mass Spectroscopy (GC/MS) tuning and calibration data. 

The inorganic and conventional parameter findings offered in this report 

are based upon review of the reported hold times, blank analysis results, blank spike 

recoveries, matrix spike recoveries, duplicate results, instrument calibration verification, 

post-digestion spike recoveries and Inductively Coupled Plasma (ICP) serial dilution 
analyses. 

The analytical data was presented in an ETC Abbreviated Data Format 
as requested by Chemical Waste Management, Inc. The laboratory retrieved the 

archived support documentation for the data validation review; however, not all support 
documentation was retrievable by the laboratory. Therefore, a quality assurance review 

rather than data validation is provided for select data points. The quality assurance 

reviews are not as rigorous as quantitative data validation and for these data, the 
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quality assurance review assumes the analytical results are correct as reported and 
merely provides an interpretation of the reported quality control results. 

Details of the data validation/quality assurance review are presented in 
the narrative section of the report. The data is summarized in Table 2 of the report. 
Data qualifiers have been placed next to the results so that the data user can quickly 
assess the qualitative and/ or quantitative reliability of the reported result. This report 
was prepared to provide a critical review of the laboratory analysis and reported 
chemical results. Quality assurance reviews of laboratory-generated data routinely 
identify problems associated with analytical measurements, even from the most 
experienced and capable laboratories. 

This review has been performed in accordance with the requirements 
specified in the "Laboratory Data Validation Functional Guidelines for Evaluating 
Organic Analyses" dated February 1988 and "Laboratory Data Validation Functional 
Guidelines for Evaluating Inorganic Analyses" dated July 1988. 

TABLE l 

SAMPLES INCLUDED IN REVIEW 

Sample ID Collection Date Analyses Requested* 

Laboratory Log Link No. 350195 

SB315F2 HA1172 9/19/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
SB315Fl HA1173 9/19/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 

Laboratory Log Link No. 350196 

SG307Fl HA1144 9/20/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
SB306F2 HA1158 9/20/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
SB306Fl HA1159 9/20/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
SG307F2 HA1164 9/20/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
SG307F2-Dup HA1178 9/20/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
SP323Fl HA1179 9/20/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 

Laboratory Loe Link No. 350197 

SB313Fl HA1150 9/21/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
SB313F2 HA1151 9/21/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
SG314Fl HAll52 9/21/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
SG314F2 HA1153 9/21/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
SP323F2-Dup HA1154 9/21/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
SP323F2 HA1155 9/21/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
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SG305Fl 
SG305F2 
SG332Fl 
SG332F2 
SB331FI 
SB33IF2 
SP322FI 
SP322F2 

Legend: 

PP VOA 
PP BNA 

PP Pest/PCB 
PP Metals 
CN 
Phenols 

Ll!boratorv Loe Link No. 350198 

HA1156 9/22/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
HA1157 9/22/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
HA! 160 9/21/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
HAI 161 9/21/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
HA1168 9/21/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
HA!169 9/21/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
HA1170 9/21/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
HAll71 9/21/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 

Priority Pollutant Volatile Organic Compounds 
Priority Pollutant Semi-volatile Organic Compounds (Base/Neutral/Acid 
Extractable Compounds) 
Priority Pollutant Organochlorine Pesticides and Polychlorinated Biphenyls 
Priority Pollutant Inorganic Parameters 
Total Cyanide 
Total Phenol 

DATA QUALIFIERS 

The data validation review has identified aspects of the analytical data that 
require qualification. To confidently use any of the data within the data set, the data 
user should understand the limitations and qualifications presented. With regard to 
data usability, the following qualifiers are offered based upon the data provided. 

ORGANIC QUALIFIERS 

Hold Times: 

" Sample SG307F2-Dup (Log Link 350196) was analyzed for volatile 
organic compounds 25 days outside the recommended hold time. Due to 
the excessive hold time violation sample SG307F2 would typically be 
rejected as unreliable. However, the analytical results for the field 
duplicates replicated well, indicating that the hold time exceedence has 
not significantly impacted data quality; therefore, no qualifier has been 
applied. 

• Samples SB314F2, SG314Fl and SG313Fl (Log Link 350197) were 
analyzed for volatile organic compounds 1 to 2 days outside the recom­
mended hold time. There is no impact on data usability and no qualifier 
has been applied. 

3 



Samples SB313F2 and SP323F2-Dup (Log Link 350197) were analyzed for 
volatile organic compounds 7 days outside the recommended hold time. 
The positive and non-detected results may be biased low and have been 
flagged (J /UJ) estimate on Table 2. 

" Samples SG305F2, SG332Fl, SG332F2 SB331Fl and SB331F2 (Log Link 
350198) were analyzed for volatile organic compounds 1 to 4 days outside 
the recommended hold time. There is no impact on data usability and no 
qualifier has been applied. 

Blank Contamination: 

" Due to the trace presence of the following volatile organic compounds 
(VOAs) in the associated laboratory and/or field blank samples, positive 
results of the following compounds in the field samples are qualitatively 
questionable and have been flagged (B) on Table 2 of this report. 

Analyte 

Methylene chloride 

Benzene 

Chloroform 

Toluene 

Associated Samples 

SB315F2, SB315Fl, SB306F2, SB313Fl, SG314Fl, SG314-
FZ, SP323F2DUP, All samples in Log Link (LL) 30198 
except SP322Fl and SP322F2 

SB315F2, SB315Fl 

All samples in LL-350196 

All samples in LL-350196 

" Due to the trace presence of the following semi-volatile organic com­
pounds (VOAs) in the associated laboratory and/ or field blank samples, 
positive results of the following compounds in the field samples are 
qualitatively questionable and have been flagged (B) on Table 2. Positive 
concentrations which are greater than five times the blank concentrations 
( ten times for phthalates) are regarded as "real" values and no qualifier 
is applied. 

Analyte 

Bis(2-Ethylhexyl)phthalate 
& di-n-Butyl phtha!ate 

Di-n-octyl phthalate 

Associated Samples 

All field Samples in LL 350195, 350196, 350197 and 
350198 

All field Samples in LL 350195, 350196 and 350197 except 
SP322Fl 
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Surrogate Recoveries: 

• The volatile surrogate compound, 1,4-dichloroethane-d4, fell outside 
control limits (high) for sample SP322F2. Positive results may be biased 
high and have been flagged (J) estimated on Table 2. There is no impact 
on the non-detected results and no qualifier is applied. 

'" The semi-volatile surrogate compound, terphenyl-d14, fell outside control 
limits (high) for all samples in Log Link 350195, 350196, 350197 and 
350198. Positive base/neutral results may be biased high; however, no 
qualifier is required since only one surrogate fell outside control limits. 

The semi-volatile surrogate compound, 2-fluorophenol, fell outside control 
limits (high) for sample SB331Fl. Positive acid extractable results may be 
biased high; however, no qualifier is required since only one surrogate fell 
outside control limits. 

• The pesticide surrogate compounds, tetra-chlorometbyl-xylene (TCMX) 
and dibutylchlorendate (DBC), fell outside control limits (high) for 
samples SB315Fl (LL 350195), SG314Fl, SP323F2 (LL 350197) and 
SG331Fl, SB331F2, SB332Fl, SB332F2 (LL350198). Positive results may 
be biased high, however, there is no impact on the non-detected results 
and no qualifier has been applied. 

• The pesticide surrogate compounds, TCMX and DBC, fell outside control 
limits (low) for samples SB306F2, SB307F2 (LL 350196), and SP323F2-
Dup (LL 350197). The reported method detection limits may be higher 
than reported and have been flagged (UJ) on Table 2. 

Internal Standard Area Performance: 

• The area count of the volatile internal standards, difluorobenzene and 
chlorobenzene-d5, associated with samples SB315Fl, SB315F2 (LL 
350195), SP323Fl (LL 350196), SB313F2, SP323F2-Dup (LL 350197) and 
SG305F2, SG332Fl, SP322Fl and SP322F2 (LL 350198) were reported 
outside the control limits (low). The positive and non-detected com­
pounds quantitated against these internal standards for these samples may 
be biased low and have been flagged (J /UJ) estimated on Table 2. 

" The area count of all three volatile internal standards associated with 
sample SG307F2, (Log link 350196) were reported outside the control 
limits (low). The positive and non-detected compounds quantitated 
against these internal standards for this sample may be biased low and 
have been flagged (J /UJ) estimated on Table 2. 
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Matrix Spikes (MS) and Matrix Spike Duplicate (MSD) Results: 

., Field duplicate samples SG307F2 and SG307F2-Dup (LL 350196) and 
SP323F2 and SP323F2Dup (LL 350197) were collected and submitted to 
the laboratory. Overall, the reproducibility of the organic results are 
good, providing a positive indication of the field techniques and laboratory 
precision associated with these samples. In the volatile analysis of 
duplicate samples P3232, the 1,1,1-trichloroethane results did not replicate 
(16.3 and 117 ug/kg respectively). The high variability in these results 
may be due to a lack of sample homogeneity. The positive 1, 1,2-
trichloroethane results in the duplicate samples are regarded as estimated 
and have been flagged (J) on Table 2 . 

., The base/neutral extractable compound, bis(2-chloroisopropyl)ether 
exhibited a poor (0%) recovery for the blank spike as well as the matrix 
spike/matrix spike duplicate. The not detected results for all field 
samples are regarded as unreliable ( compound may or may not be 
present) and have been flagged(R) on Table 2. 

Initial and Continuing Calibration Results: 

" Due to the high difference between the initial aod continuing calibration 
response factors (%D >35% and <90%), all positive results for the 
following volatile compounds have been flagged (J) estimated. The actual 
detection limit may be higher than reported and has been flagged (UJ) 
estimated in Table 2 of this report. 

Analyte 

Dichlorodifluoromethane, 
Trichlorofluoroethane, 
I, l, I-Trichloroethane & 
trans-1, 3-Dichloropropene 

Methylene chloride 

Loe Link 

350197 
350198 

350195 
350196 
350197 

Associated Sample 

SB313Fl, SG314Fl 
SG305F2,SG332Fl,SG332F2,SB331Fl 

SG307Fl 
SB306Fl,SB306F2,SG307F2,SP323Fl 
SP323F2, SB313F2, SP323F2-Dup 

" Due to the extremely high difference between the initial and continuing 
calibration response factors (%D > 90% ), all positive results for the 
following volatile compounds have been flagged (J) estimated. The actual 
detection limit is unreliable ( compound may or may not be present) and 
has been flagged (R) on Table 2. 
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Analvte 

Chloroethane 

Methylene chloride 

Log Link 

350195 
350196 

350197 

350197 
350198 

A:-sociatcd Sample 

SG307Fl 
SB306Fl, SB306F2, SG307F2, SP323Fl, 
SG307F2, SG307F2-Dup, 
SP323F2 

SB313Fl, SG314Fl 
SG305F2, SG332F l, SG332FI, SG332F2 

" Due to the high difference between the initial and continuing calibration 
response factors, all positive results for the following semi-volatile 
compounds have been flagged (J) estimated. The actual detection limit 
may be higher than reported and has been flagged (UJ) estimated in 
Table 2 of this report. 

Analyte 

Hexachlorocyclopentadiene 

Log Link 

350195 
350196 
350197 
350198 

Associated Sample 

All field samples 
All field samples 
All field samples 
All field samples 

• For the pesticide/PCB analyses, the correlation coefficient of the initial 
calibrations fell within acceptable control limits ( > 0.995). 

For the pesticide/PCB analyses, the analytical sequence requirements 
were met. However, since the standard chromatograms were not available 
for review (quantitation reports only), no comments can be offered 
regarding an evaluation of the system performance to ensure adequate 
resolution . 

., The DDT /Endrin breakdown was evaluated and fell within acceptable 
control limits on the primary column analysis. The combined DDT /End­
rin breakdown was greater than 30% on the confirmatory column. There 
is no impact on data quality, however, since no samples were positve for 
either DDT, Endrin or their breakdown products. 

Additional Comments: 

• As per the requirements, all values calculated below the method detection 
limit should be considered estimated and have been flagged (J) in Table 2 
of this report. 
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INORGANIC and CONVENTIONAL PARAMETER QUALIFIERS 

General Comments: 

" With regard to the data package deliverables, most of the requirements 
were met with the exception of the metals fraction. This reviewer has ob­
served that for the ICP concentrations reported at 10 to 15 times above 
the method detection limit (MDL), the data validation cannot reproduce 
the laboratory reported results. The calculation obtained during data 
validation is consistently higher than the laboratory reported concentra­
tion. This is due to the fact that the interelement correction factors in the 
ICP instrument have been externally calculated. Since this external 
interelement correction factor is not available for review, the reported 
results for low level samples cannot be reproduced. It should be noted 
that positive ICP reported results that are significantly above than the 
MDL were reproduced and validated, since this interelement correction 
factor becomes negligible at higher concentrations. The data review 
assumes that the low level reported concentrations are correct as reported 
and it is this reviewer's opinion that data usability is not impacted. 

Hold Times: 

" All samples were digested and analyzed within the required hold time 
criteria for metals and cyanide. The preparation and analysis date of the 
total phenols was not available for review; however, based upon the date 
of report, it appears that the hold time criteria was met for the total 
phenols analyses as well. 

Blank Contamination: 

" No blank contaminants have been identified that require qualification on 
the metals or cyanide for the samples included in log links (LL) 350195, 
350196 and 350197 . 

., Trace concentrations of chromium and zinc were identified in the 
laboratory preparation blank associated with the samples in LL 930198 at 
concentrations below the reported method detection limit (BMDL). No 
qualifiers have been applied to the field samples since the chromium and 
zinc concentrations in all samples were above the method detection limit 
and are therefore regarded as "real" values. 
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Inductively Coupled Plasma (ICP) Serial Dilution Results: 

• The ICP serial dilution analyses of zinc associated with sample SG307Fl 
was greater than 10% difference. The positive zinc result in this sample 
is regarded as an estimated value and has been flagged (J) on Table 2. 

Matrix Spike (MS) and Duplicate (DU) Summary Results: 

" The matrix spike recovery of antimony was outside control limits (low) for 
MS sample SG307Fl. The positive antimony results in the unspiked 
sample may be biased low and have been flagged (J) estimated on Table 
2. 

The matrix spike compound antimony was not recovered (0%) for MS 
sample SP329Fl. The non-detected antimony result in the unspiked 
sample is unreliable ( compound may or may not be present) and has been 
flagged (R) on Table 2. 

" The matrix spike recovery of cadmium, copper and selenium were outside 
control limits (low) for MS sample SP329Fl. The positive and non­
detected results of these analytes in the unspiked sample may be biased 
low and have been flagged (J /UJ) estimated on Table 2. 

" Field duplicate samples SG307F2 and SG307F2Dup (LL 350196) and 
SP323F2 and SP323F2Dup (LL 350197) were collected and submitted to 
the laboratory. Overall, the reproducibility of the metal and cyanide 
results are good, providing a positive indication of the field techniques and 
laboratory precision associated with these samples. 

Post-Digestion Spike Recoveries: 

• The post-digestion spike recoveries of the following analytes were outside 
the control limits (low). Positive and/or non-detected results of these 
analytes for the associated samples may be biased low and have been 
flagged (J /UJ) estimated. 

Analyte 

Selenium 

Thallium 

Log Link 

350196 

350197 

350198 

350198 

9 

Associated Samples 

SB306Fl, SB306F2, SG307F2, SG307F2-Dup, 
SB315F2,SB323Fl 
SB313F2, SB314FI, SB314F2, SB323F2-Dup, 
SP323F2, SB313FI 
All samples in data set 

SP329F2-Dup 



The post-spike recoveries of the following analytes were recovered outside 
the control limits (high). Positive results of these analytes for the 
associated samples may be biased high and have been flagged (J) 
estimated in Table 2 of this report. 

Analyte 

Thallium 

Additional Comments: 

Log Link 

350197 

Associated Sample 

SP323F2-Dup 

The laboratory reports several inorganic results as below the method 
detection limit (BMDL). These are reported as BMDL on Table 2. The 
actual concentrations are not calculated during the data validation review 
since the interelement coefficient factors were not provided. 
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0amnan·crMooi8SainPle Number 
laboratory Sample Number 
Sampling Date Quant Qwnt 
Ditution Factor Limit Limrl 
Units E>i~u !Jg/J{_g_ 
PRIDfl.inrPOcU.ITA.NrP/fVOL4.iiCE' ,Ds--

Benzene 4.4 4.4 
Bromoform 4.7 4.7 
Carbon Tetrachloride 2.8 2.8 
Chlorobenzene 6.0 6.0 
Chlorodibromometrane 3.1 3.1 
Chloroethane 10 10 
Chloroform 1.6 1.6 
Dichlornbromomethane 2.2 2.2 
Dichlorodifluoromethane 10 10 
1,1-Dichbroelhane 4.7 4.7 
1,2-Dichbroelhane 2.8 2.8 
1,1-Dichloroethene 2.8 2.8 
1,2-Dichbropropane 6.0 6.0 
cis -1,3-Dichloropropene 5.0 5.0 
Ethylbenzene 7.2 7.2 
Methyl bromide 10 10 
Methyl chloride 10 10 
Methylene Chloride 2.8 2.8 
1, 1,2,2-Tetrachloroethane 4.1 4.1 
Tetrachloroethene 4.1 4.1 
Toluene 6,0 6,0 
1,2-Dichloroethene (trans) 1.6 1.6 
1, 1,1-Trichloroethane 3.8 3.8 
1, 1,2-Trichloroethane 5.0 5.0 
Trichloroethene 1.9 1.9 
Trichlorofluoromettane 10 10 
Vinyl Chloride 10 10 
trans -1,3 - Dichloropropene 10 10 

continued next page (see lest page of table for notes) 
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u UJ 
u UJ 

399 UJ 
171 UJ 
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u UJ 
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TABLE 2 
SUMMARY OF ANALYTICAL RES UL TS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

B306F1 83061'"2 G307F1 
HA.1159 HA.1158 HA114-4 

09/20/93 09/20/93 09/20/93 
100 50 1 

ulll!\g ugl!\n u~g 

315 J 125 J 1.86 J 
u u u 
u u u 
u u u 
u u u 
A A A 

144 JE 47 JB 1.46 JB 
u u u 
u u u 
u u u 
u u u 

22500 7820 5.49 J 
u u u 
u u u 
u u u 
u u u 
u u u 

44500 J 2850 JB 167 J 
u u UJ 
u u UJ 

245 JE 142 JB 5.32 J 
238 54 J u 

u 49 J u 
176 JE 110 JE 17.2 
305 90 J u 

u u u 
u u u 
u u u 

G307F2 G3D7F20UP 8313F1 
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1 1 1 

"~• ugl!\g U"N" 

UJ u 16 
UJ u u 
UJ u UJ 
UJ UJ 79.5 
UJ u u 
R R u 

UJ u 1.27 J 
UJ u u 
UJ u UJ 
UJ u 1.03 J 
UJ u u 
UJ u 25.1 
UJ u u 
UJ u u 
UJ u 15.8 
UJ u UJ 
UJ UJ UJ 

126 J 97.5 68.8 JE 
UJ u u 
UJ UJ 13.5 

28.2 J 1.76 J 49 
UJ u 142 J 
UJ u UJ 

6.68 10.3 23.6 
UJ u 6.34 J 

BMDLJ 1.52 J UJ 
UJ u u 
UJ u UJ 

8313F2 
HA.1151 

09/21/93 
1 

u~g 
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Deines and .. Moore Sample Number G305F1 G305f2 
Labofato,y Sample Number HA1156 HA1157 
Sampling Date Qu,nt Qwnt 09/22/1)3 09/22./93 
Dilution Factor limit Limit 2.04 2.41 
Units ug/1, tf~t-- :=s=Jtg/J(_Q un/lCn 
rmoR1W P01.1::UTANT-Ac1b EXTRACT WLii~ ,s 

2-Chlornphenol 3.9 340 u u 
2. 4- Oichlorophenol 3.2 280 u u 
2.4- Dimethylphenol 3.2 280 u u 
4,6- Dinitro- 2-methyphenol 29 2400 u u 
2,4-Dinitrophenol 50 4300 u u 
2-Nitrophenol 4.3 370 u u 
4- Nitrophenol 2.9 240 u u 
4-Chloro-3- methylphenol 3.6 310 u u 
Pentachlorophenol 4.3 370 u u 
Phenol 1.8 150 u u 
2,4,6-Trichlorophenol 3.2 280 u u 

continued next page (see last page of table for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WAS1E MANAGEMENT 

CHICAGO, ILLINOJS 

B306F1 B306F2 G307F1 
HA1159 HA1158 HA114-4 

09/20/93 09/20/93 09/20/03 
2.41 3.5 2.32 

u!I/Kg un/Kn """'" 
u u u 

9790 906 J u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

6050 u u 
u u u 

G307F2 G307F2DUP 
HA1164 HA1178 

09/20/93 09/20/93 
20 2.2 

u.91Kg u!I/Kg 

u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

B313F1 B313F2 
HA1150 HJ\1151 

00/21/93 00/21/93 
2.65 1.97 

un/Kn un/Kn 

u u 
1120 490 J 

u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

G3T4F1 
HA1152 

09/21/93 
1.47 

ug/l(g 

u 
837 

u 
u 
u 
u 
u 
u 
u 
u 
u 

G31-4F2 
HA115J 

09/21/89 
2. 1 

ug/Kg __ 

U I! 
1. 

1610 " 

LI 
lJ 
u 
u 
u 
u 
lJ 

u I; 
u I 



-6.,,inea a,;d Moore Sa 
Labomhxy Sample 
Sampling Date 

mple Number 
,mb« 

Dilution Factor 
Units 
PR1bRITTP()L[ijj'ANf 

Acero.phth 
Acennphlh 
Anlhracene 
Benzo{a)an 
Benzo{a)pyr 
Benzo(b)flu 
Benzo(g,h, 
Benzo{k)flu 
bis(2-Chlor 
Bis(2-chlor 
bis(2-chlor 
bis(2-Ethy 
4-Bromop 
Butylbenzy 
2-Chlorona 
4-Chlorop 
Chrysene 
Dibenz{a,h 
1,2-Dich!or 
1,3-Dich!or 
1.4-Dich!or 
3,3'-Dichl 
Diethylphth 
Dimethylph 
Di-n-buty 
2,4-Dinitro 
2,6-Dinitro· 
Di-n-octy 
fluomnthe 
Fluorene 
Hexachlorol 
Hexachloro 
Hexachloro 
Hexachloro 
lndeno(t,2 
lsophorone 

I

I Naphtha.Jen 

I 
N1trobenze 
N-Nrtroso 
N-N1troso 

Phenanthre 
Pyrene 
1 2,4-Trich 

BASE/NEITTRA 

• 
,cene 

' nthene 
·ylene 
1thene 
lhoxy)melhane 
hyl) ether 
:ipropyl)ether 
[)ll)phtre.tale 
ylphenyl elher 
hala.le 
thalene 
ylphenyl ethM 

1racene 
tnzene 
~nzene 
tnzene 
ienzidine 

• 
ate 
:I-elate 
1ene 
ene 
ha.late 

1zene 
ldiene 
lopenladiene 

•n• 
:d)pyrene 

nethylamine 
- n - propytamine 
>henylamine 

>benzene 

Qmnt Qu,nt 
Limit Limit 
ug/1, T~, -~ 
2.3 220 
4.2 410 
2.3 220 
9.3 910 
3.0 290 
5.7 560 
4.9 480 
3.0 290 
6.3 620 
6.6 660 
6.9 660 
12 1200 
2.3 220 
12 1200 
2.3 220 
5.0 490 
3.0 290 
3.0 290 
2.3 220 
2.3 220 
5.2 510 
19.6 1920 
12 1200 
12 1200 
12 1200 
6.8 660 
2.3 220 
12 1200 
2.6 260 
2.3 220 
2.3 220 
1.1 100 
12 1200 
1.9 190 
4.4 430 
2.6 260 
1.9 190 
2.3 220 
12 1200 
12 1200 
2.3 220 
6.4 630 
2.3 220 
2.3 220 

'l N-N1•oso 

Corltin-ued nexfp.l~See last page of table for notes) 

G305F1 G305F2 
HA1156 HA1157 

09/22JD3 09/22/03 
2.04 2.41 

~~g_ u-"'. 
OMPOUNDS 

u u 
u u 

310 J u 
BMDL u 
BMDL u 
BMDL u 

u u 
u u 
u u 
u u 
A A 

BMDLB 1434 J 
u u 
u u 
u u 
u u 

770 u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u 3150 
u u 
u u 
u u 

1530 u 
u u 
u u 
u u 

UJ UJ 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

BMDL u 
1210 u 

u u 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEM~Al. WASlE MANAGEMENT 

CHICAGO, IWNOIS 

w06F1 83061"'2 G307F1 
HA1159 HA1158 HA1144 

09/20/93 09/20/93 09/20/93 
2.41 3.5 2.32 

ull/Kg u•"'· ug{Ko 

u u u 
u u u 
u u u 
u u u 
u u u 
u u 590 J 
u u u 
u u 326 J 
u u u 
u u u 
A A A 

460 Jf 667 JE 3600 B 
u u u 
u u u 
u u u 
u u u 
u u 410 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

4680 B 4640 B 3510 B 
u u u 
u u u 
u 936 JI 506 B 
u u 830 
u u u 
u u u 
u u u 

UJ UJ UJ 
u u u 
u u u 
u u u 

164 J u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u 837 
u u u 

G307f2 G307F2Dur B313F1 
HA1164 HA1178 HA1150 

09/20/93 09/20/93 09/21/93 
2.0 2.2 2.05 

u•N• u!ll!Sg U""'" 

u u 591 
u u u 
u u 5610 
u u 2140 
u u 2240 
u 560 J 3720 
u u u 
u u 417 J 
u u u 
u u u 
R A R 

383 JE 592 JI 26100 
u u u 
u u u 
u u u 
u u u 
u u 2140 
u u u 
u u 490 J 
u u u 
u u u 
u u u 
u u u 
u u u 

4830 B, 3900 B 1215 JB 
u u u 
u u u 
u 1100 JI u 
u 888 4240 
u u 907 
u u u 
u u u 

UJ UJ UJ 
u u u 
u u u 
u u u 
u u 1830 
u u u 
u u u 
u u u 
u u u 
u BMDL 5210 

u 856 3710 
u u u 

B313F2 
HA1151 

09/21/93 
1.97 

l! _,v 

u 
u 

BMDL 
BMDL 
BMDL 
BMDL 

u 
BMDL 

u 
u 
R 

1720 JE 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

586 JB 
u 
u 

BMDL 
937 

BMOL 
u 
u 

UJ 
u 
u 
u 
u 
u 
u 
u 
u 

1190 
886 

u 

~14FfP" HA1152 HA 

0012,m . ow, 
1.47 

l;J_~g -- ,..c..~ 

F2 -
53 

89 
2-1 

g/Kg 

396 
u 

755 
1790 
1650 
2710 

u 
BMDL 

u 
u 
R 

2250 B 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

878 Ji 
u 
u 

3110 B 
3610 

428 
u 
u 

UJ 
u 
u 
lJ 

503 
u 
u 
u 
u 

3070 
3020 

u 
-----

E 

E 

E 

-

DL 
u 

~~ 11' 

45 

90 I 
LJ ' 

DL I 

~ I' 
·~ J,j 

~ I 
~ I 
lJ 

~ jll u 
u I 

2~ J 11' 

u ' 

~r11 
u 

UJ 
lJ 
lJ 
lJ 

LI 
u 
lJ 
u 
lJ 
0 

0 
u 



De,n,911: and Moore Sample Number G3osf1 G305f2 
L.aboratory Sample Number HA1156 HA1157 
Sampling Date Ownt Qwnt 09/22)93 09/22/93 
Dilution Factor limit limit 30 3.7 
Units ug/1, 
PESlicioEs 

ugl!Sn ug{!Sg """'" 
Aldrin 0.05 1.7 u u 
Alpt-a-BHC 0.05 1.7 u u 
Beta-BHC 0.05 1.7 u u 
Gamma-BHC (Lindane) 0.05 1.7 u u 
Detta-BHC 0.05 1.7 u u 
Chlordane 1.0 33 u u 
4,4'-DDT 0.10 3.3 u u 
4,4'-DDE 0.10 3.3 u u 
4,4'-DDD 2.5 83 u u 
Dieldrin 0.10 3.3 u u 
Endosul'an I 0.05 1.7 u u 
Endosufan II 0.10 3.3 u u 
Endosultan Sulfate 0.10 3.3 u u 
Endrin 0.10 3.3 u u 
Endrin Aldehyde 0.10 3.3 u u 
Heptachlor 0.05 1.7 u u 
Heptachlor Epoxide 0,05 1.7 u u 
Toxaphene 2.0 BS u u 
Arochlor-1016 0.55 18 u u 
Arochlor-1221 0.55 18 u u 
Arochlor-1232 0.55 18 u u 
Arochlor-1242 0.55 18 u u 
Arochlor-1248 0.55 18 u u 
Arochlor-1254 1.0 33 u u 
Arochlor-1260 1.0 33 u u 

continued next page (see last page of ta.Die for notes 

TABLE Z (continued) 
SUMMARY OF ANAL YTlCAL RES UL 1S 

PHASE I IMIESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, IWNOIS 

B306F1 8306F2 G307F1 
HA1159 HA1158 HA1144 

09/20/93 09/20/93 09/20/93 
2.94 112 7.1 

un'!S_g ug/!Sa unMn 

u UJ u 
u UJ u 
u UJ u 
u UJ u 
u UJ u 
u UJ u 
u UJ u 
u UJ u 
u UJ u 
u UJ u 
u UJ u 
u UJ u 
u UJ u 
u UJ u 
u UJ u 
u UJ u 
u UJ u 
u UJ u 
u UJ u 
u UJ u 
u UJ u 
u UJ u 
u UJ u 
u UJ u 
u UJ u 

G307F2 
HA1164 

09/20/93 
59 

"""'" 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 

G307F2DUP B313F1 
HA1178 HA1150 

09/20/93 09/21/93 
85 82 

"""'" un~n 

u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

B313F2 
HA1151 

09/21/93 
2.88 

ug/!So 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

748 
u 

46.i 
u 
u 

13.8 
u 
u 
u 
u 
u 
u 
u 
u 
u 

ru14FIT HA1152 
09/21/93 

224 

uG1<g ···--

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

G:f14F2 ']I 
HA1153 

09/21/89 
05 

. ~g/Kg 

LI 
LI 
u 
LI 
u 
u 
u 
u 
u 
LI 
u 
u 
LI 
u 
u 
u 
u 
u 
u 
u 
u 
u 

•---~J 



TABLE 2 (continued) 
SUMMARY OF ANAL VTICAL RES UL TS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, llllNOIS 

0amM-8fll:fMoor8Saffip1e Number 

Ulbotelory Sample Number U"'"' lQwnt 
Sampling Date limit limit 

Unih ,~-~- ·~~~~~ u~_ ~~g_ 

I 
PRIORITY POU UT ANT INORGANIC PAr/lJAETEr-(MET, 

Antimony 60 6000 
Arsenic 10 1000 
Beryllium 1 0 100 
Cadmium 2.0 
Chromium 10 
Copper 10 

II 

Lead 5.0 
Mercwy 0.20 

IL ~-.'~~~:um ;~ 
Sliver 10 
Thallium 10 

__ Zinc W 

[

- mg/L 
Cyanide, total 0.010 

: __ E'_tlenolsLtotal --·· 0.10 
--- - --

LEGEND 

200 
1000 
1000 
500 
80 

1000 
500 

1000 
1000 

~zy£1!=! 
mgn<g 

0.5 
3.0 

G3o5F1 
HA1156 

09/22/93 
__ ug./l(g 
'sj--

u 
7800 

300 
u 

9400 
26000 
31000 
BMDLJ 
18000 
BMDLJ 

u 
BMDLJ 

"G305i 
HA11 

09/221' 

·2 
7 
3 

~g./1( :g 

35• 
4 

160, 
170, 
12Q, 

250, 

LJ 
0 
0 
u 
0 
0 
0 
u 
0 
J 
u 
u 

.~~~-~!? I 480, 
mg/Kg mg/Ki 

Q._ 

' u 
u 

J 
J 

tJ Compound was not detected at laboratory method detection limit 
J Estimated value due lo limiblions identified during the qwlity assurance review. 

B306F1 B306F2 
HA115D HA1158 

09/20/93 09/20/93 
ug.ll(n ug./l(g 

BMDLJ 13000 
68000 7900 

2100 440 
1300 u 

41000 16000 
22000 16000 
22000 BMDLJ 
BMDLJ BMOLJ 
19000 24000 

4400 J BMDLJ 
u BMDLJ 

3500 BMOLJ 
~?(?0_0Q 49000 

mgn<g fflg/Kg 
u u 

6.3 u 

UJ eported method detection limit is estimated due lo limitations identified during the quality assurance review. 
B Compound was detected in a laboratory and/or field blank at simihr concentrations. May 

represent labOfalory and/or field contamimtion. 
R Unrell'l.ble result Compound may ot may not be present 

Sample analyzed at multiple dilutions. Summary table is a hybrid of diluted and undiluted results. 
No standard available. Compound was qualitatively searched for. 

IND Indeterminate. Standard and/or spikes could not be detected al method detection limit 
BMDL Below Method Detection Umit reported by laboratol)I. 

G307F1 
HA1144 

09/20/93 
un/ful 

9300 J 
5900 

160 
330 

9500 
9800 

29000 
BMDLJ 
6700 

BMDLJ 
u 
u 

52000 J 
mg/Kg 

u 
.l} -

G307F2 G3D7F20UP 
HA1164 HA1178 

09/20/93 09/20/93 
ug/ful u·"'· 

BMDLJ BMOLJ 
6500 6200 

180 BMOLJ 
u u 

8300 4800 
11000 9000 
11000 10000 
BMOLJ BMDLJ 
12000 8800 

UJ UJ 
u u 
u u 

39000 32000 

~g/K~ I mg/i<~ 
.. 

Discrepancies may exist between the laboratory data tables and the data validation summal)I tables due to varBtions in the rounding of calculations. 

B313F1 B313f2 
.. 

G314l 
HA1150 HA1151 HA11! 

09/21/93 09/21/93 09/21/! 
u--~._g ug.ll(g __o,l\(! 

'i]-c;j{4f2 
j2 HA1153 
13 09/21/89 
~-- ,, ____ ,ug/Kg 

9300 8200 17000 8000 

6300 9200 8600 17000 

770 630 580 170 

u u u BMDL J 

13000 19000 79000 11000 

32000 20000 44000 14000 

95000 25000 73000 36000 
160 BMDLJ BMDL J BMDLJ 

20000 25000 37000 17000 

BMDLJ u BMDL J BMOL J 
u BMDLJ BMDL J u 

BMDLJ u BMDL J BMOL J 

140000 580Q_Q___ "~_190099_ 
-~Q/Kg m~~~i-- mg/K~ 

10.3 
u U _ _._4.6 

130000 
mg/Kg 

u 
IJ 



Dames and-MOC>re SamJ)ie Number B315F1 
labonttory Sample Number HA1173 

Sampling Date Omnt Omnl 09/19/89 
Dilution Factor Limit Limjt 1.25 

Units '='~~= ~~~~ u~g 
PRIORITY POLHff>Nf P/niQV.TILYt OMPOU 

Benzene 4.4 44 UJ 
Bromoform 4.7 4.7 UJ 
Carbon Tetrachloride 2.8 2.8 UJ 
Chlorobenzene 8.0 6.0 UJ 
Chlorodibromomethane 3.1 3.1 UJ 
Chloroethane 10 10 u 
Chloroform 1.8 1.6 u 
Oichbrobromomethane 2.2 2.2 UJ 
Dichlorodifluornmethane 10 10 UJ 
1, 1-0ichloroethane 4.7 4.7 u 
1,2-Dichloroethane 2.8 2.8 UJ 
1 , 1 - Dichlor04tthene 2.8 2.8 7.25 

1,2-Dichloropropane 6.0 6.0 UJ 
cis -1,3- Dichloropropene 5.0 5.0 UJ 
Ethyl benzene 7.2 7.2 UJ 
Melhyl b1omide 10 10 u 
Methyl chloride 10 10 u 
Methylene ChlOfide 2.6 2.6 98.1 JB 
1.1,2,2-TetrachlOfoelhane 4.1 4.1 UJ 
Te!Jachloroethene 4.1 4.1 UJ 
Toluene 6.0 6.0 UJ 
1,2-Dichloroethene (trans) 1.6 1.6 UJ 
1, 1, 1-TrichlOfoethane 3.8 3.8 UJ 
1, 1,2-Trichloroethane 5.0 5.0 UJ 
Trich!Ofoethene 1.9 1.9 UJ 
TrichlOfofluOfomelhane 10 10 UJ 
Vinyl ChlOfide 10 10 UJ 
trans -1,3 -DichlOl"opropene 10 10 UJ 

continU8d next pa!;fe {see !ast page of table fOf noi8s) 

B315F2 
HA1172 

09/19/89 
2.5 

ul!Mn 

UJ 
UJ 
UJ 
UJ 
UJ 
u 
u 

UJ 
UJ 
UJ 
UJ 
8.8 J 
UJ 
UJ 
UJ 
u 
u 

205 JF 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
u 

UJ 

TABLE 2 {continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICA.GO, IWNOIS 

P322f1 P322F2 P323F1 
HA1170 HA1171 HA1179 

09/22/89 09/22/80 00/20/89 
100 500 1 

u!l{!Sg ugffua_ ug/l(g 

8330 J 8750 J 4.3 J 

UJ UJ UJ 
UJ UJ UJ 

376 J UJ UJ 
UJ UJ UJ 
u u R 

1490 u 1.1 JE 
UJ UJ UJ 
u u UJ 
u u u 
u u u 

3310 nsoJ 9.64 J 
UJ UJ UJ 
UJ UJ UJ 

669 J UJ UJ 
u u u 
u u u 

146000 450000 J 240 J 
UJ UJ UJ 

390 J UJ UJ 
3730 J 1280 J 6.9 JE 

276 u u 
UJ UJ UJ 

592000 J 927000 J 9.44 J 

293 J UJ UJ 
u u 2.5 J 
u 3270 J 15.2 

UJ UJ UJ 

P323F2 P323F2DUP B331F1 
HA1155 HA1154 HA.1168 

09/20/89 09/21/89 09/22/89 
2 2 500 

ug/l(__g ul!Mg """'• 

2.2 J BMOLJ u 
u UJ u 
u UJ u 
u UJ u 
u UJ u 

UJ u u 
2.04 J u u 

u u u 
UJ u u 
u u u 
u u u 

7.62 u 6650 
u UJ u 
u UJ u 
u UJ u 
u u UJ 

UJ u u 
215 J 126 JE 22300 JE 

u u u 
u u u 

12.4 3.3 J 1028 J 
u u u 

UJ UJ UJ 
16.3 J 117 J 22300 

u UJ u 
UJ u UJ 
u u u 

UJ UJ UJ 

_.--
B331F2 G332F1 
HA1169 HA.1160 

09/22/89 09/21/89 
1000 1000 

u~g u~g .. _ 

3800 J 3800 J 
u UJ 
u UJ 
u UJ 
u UJ 
u u 
u u 
u UJ 
u UJ 
u u 
u u 

28700 28700 
u UJ 
u UJ 
u UJ 
u u 
u u 

21000 B 21000JE 
u UJ 
u UJ 

2280 J 2280 J 
u u 
u UJ 

12000 12000 J 
u UJ 
u UJ 

15000 15000 
u UJ 

-

~~1;r111I 
ug/l<g 

I 
3 6 J :1 

lJ 
lJ 
ll 
u 
u 

1.1 J 
lJ 

UJ 
lJ 
lJ 

7.83 
u 
u 
u 
lJ 

u 
297 B 

u 
u 

2.4 
u 

UJ 
38.6 

lJ 
5.7 J 
8.0 J 
UJ 

I' ~·- -----1 



Dames and MOOfe Sample Number 
8315F1E15F2 

Laboratory Sample Number HA1173 HA1172 
Sampling Date Quant Quant 00/19{89 09/19{89 
Dilution Factor Limit Limit 28 223 
Un"" ~"!lil,, _ug/Kg ug/t(_g_ ugffl:g 
PRIORITY PClLTLfrAflrACIDEXTRACT BLEC MPOUN ,s 

2- Chlorophenol 3.9 340 u u 
2.4- Dichlorophenol 3.2 280 380 J u 
2,4- Dimethylphenol 3.2 280 u u 
4,6- Dinilro- 2-methyphenol 29 2400 u u 
2,4-Dinilrophenol 50 4300 u u 
2-Nilrophenol 4.3 370 u u 
4-Nib'ophenol 2.9 240 u u 
4 - Chloro-3-meth>jlp henol 3.6 310 u u 
Pentachlorophenol 4.3 370 u u 
Phenol 1.8 150 u u 
2,4,6-Trichlorophenol 3.2 280 u u 

- - _.,__ - _, - --~ -- - - ,_ - ' -• •- , ... ~ 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESUL 1S 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, IUINOIS 

P322F1 P322F2 P323F1 
HA1170 HA1171 HA1179 

09/22/89 09/22/89 09/20{89 
2.5 3.0 23 

~u/Kn ug/l(n u.Q/Kg -

u u u 
5640 1040 u 

u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

28800 16800 u 
u u u 

P323F2 P323F20UP 
HA1155 HA1154 

09/20/89 09{21{89 
2.3 27 

ug/l(g un/Kn 

u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

8331F1 8331F2 
HA1168 HA1169 

09/22/89 09/22/89 
25 35 

ug/l(_g 
~ F" 

u~g 

u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

56500 18600 
u u 

G33~ 
HA11 00 HA1161 

09/211 
4 ?_3 

U?fn i
G332F2--

9 °" __ /27)89 

_t_i= ---~ _ug/Kg 

u i \J 
26S ,o 

u 
u 
u 
u 
u 
u 
u 
,o 2670 
u 

374 J 

u 
u 
u 
u 
u 
u 
lJ 

u 
u 



0a-mes 
'-"""' 
Samp 
Diiulio 
Units 
PRIOR 

arid MooiE! s.a-m-p~=NufTlber 
!ory Sample Number 
ng Date 
1 Factor 

TY PolllrrANT-BASE/NElJTRJl.i 

Acemphthene 
Acenaphthylene 
Anlhracene 
Benzo(a}anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis (2-Chloroethoxy)methane 
Bis(2-chloroethyl) ether 
bis (2 - chlornisopropyl) ether 
bis (2- Ethylhexyl)phthalate 
4- Bromophenylphenyl ether 
Butylbenzylphthab.te 
2- Chloronaphthalene 
4-Chlorophenylphenyl ether 
Chrysene 
Oibenz(a,h)anthtacene 
1,2- Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-0ichlorobenzene 
3,3' - Dichlorobenzidine 
Dlethylphthalale 
DimethylphtrB.late 
Oi-n-butylphtrB.late 
2,4- Dinitrololuene 
2,6-Dinitrotoluene 
Di- n -octylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroelhane 
Jndeno( 1,2,3 -cdjpyrene 
lsophorone 
NaphlrB.lene 
Nitrobenzene 
N-Nitroso-dimethylamine 
N- Nitroso - di- n - propylamine 
N-Nitroso- diphenylamine 
Pheranthrene 
Pyrene 
1,2,4-Trichlotobenzene 

·-·"-

Omni 
Umrl 
ug/l 

ElOTIN 

2.3 
4.2 
2.3 
9.3 
3.0 
5.7 
4.9 
3.0 
6.3 
6.8 
6.8 
12 
2.3 
12 
2.3 
5.0 
3.0 
3.0 
2.3 
2.3 
5.2 

19.6 
12 
12 
12 
6.8 
2.3 
12 
2.6 
2.3 
2.3 
1.1 
12 
1.9 
4.4 
2.6 
1.9 
2.3 
12 
12 
2.3 
6.4 
2.3 
2.3 

c·ontinued next page (see kl.st page of tabletor-n-ofes) 

B315F1 
HA1173 

Qwnl 09/19/89 
Limit 2.8 
ug/Kg 

TABLE 
ug/Kg 

-6MPOUNIJS 

220 LI 
410 LI 
220 LI 
910 LI 
290 LI 
560 LI 
480 LI 
290 LI 
620 LI 
660 LI 
660 R 

1200 351 JB 
220 LI 

1200 u 
220 u 
490 u 
290 u 
290 u 
220 u 
220 LI 
510 u 

1920 LI 
1200 u 
1200 u 
1200 1430 JB 
660 LI 
220 LI 

1200 u 
260 u 
220 u 
220 u 
100 LI 

1200 LIJ 
190 u 
430 u 
260 u 
190 u 
220 LI 

1200 u 
1200 u 
220 u 
630 u 
220 LI 
220 u 

B315F2 
HA1172 

09/19/89 
2.23 

_':J~9-

LI 
LI 
LI 
LI 
LI 
LI 
LI 
LI 
LI 
LI 
R 

704 JE 
LI 
LI 
u 
u 
LI 
LI 
u 
u 
u 
LI 
u 
u 

1350 JI 
u 
LI 

4290 
LI 
u 
u 
u 

UJ 
u 
u 
LI 
u 
u 
u 
u 
LI 
u 
u 
u 

TABLE 2 (continued) 
SUMMARY Of ANAL YTlCAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

P322F1 P322F2 P323F1 
HA1170 HA1171 HA1179 

09/22/89 09/22/89 09/20/89 
2.5 3.0 2.3 

__ ug/l(a unMn ug/l(g _ 

2160 1240 4330 
5390 LI LI 
4180 2650 11100 

BMDL 3800 20000 
1070 2690 17100 

BMDL 3220 29100 
LI 1900 LI 
u BMDL 3150 
u LI LI 
LI LI LI 
A A A 

771 JE 1218JE 6690 B 
u LI u 
u LI LI 
u u u 
u u LI 

1910 3420 19200 
u LI u 
u u LI 
u u LI 
u u u 
u LI LI 

3220 635 J u 
u u u 

3220 JE 2299 JB 4530 B 
u LI u 
u u u 
u BMDL 310 JB 

3780 8190 42300 
5460 2570 5880 
930 u LI 

u u LI 
UJ UJ UJ 
u u u 
u BMDL u 

884 LI u 
25900 7640 3500 

u LI u 
u u u 
u LI u 
u u u 

15600 13300 38500 
4920 6910 31400 

u u u 

P323i=2 P323F20UP B331f1 
HA1155 HA1154 HA1168 

09/20/89 09/21/89 09/22/89 
2.3 2.7 

__ u~g uo/Kg U"~_g_ 

LI LI LI 
u LI LI 
LI LI 7900 
LI LI BMDL 
LI LI 12800 
LI LI 22100 
LI LI BMDL 
u LI LI 
u LI LI 
LI LI LI 
R R R 

653 JE 6220 B LI 
u u LI 
u u u 
u u u 
u LI LI 
u LI 14400 
u u u 
u LI u 
u u LI 
u LI LI 
u u u 
u u u 
u LI u 

8870 2260 JI LI 
u u u 
u u LI 
u 777 JE u 
u u 30600 
u LI 5100 
u LI u 
LI LI LI 

UJ UJ UJ 
u LI u 
u u BMDL 
u u u 
u u u 
u u u 
u u LI 
u LI LI 
u u u 
u u 33800 
u u 22900 
u u LI 

B331F2 
HA1169 

09/22/89 
35 

__ ug/Kg 

19900 
LI 

55700 
101000 

83000 
80400 
51100 
14800 

LI 
LI 
A 
u 
u 
u 
LI 
LI 

93800 
BMOL 

LI 
LI 
u 
LI 
u 
u 

378 JB 
u 
u 
u 

248000 
27900 

LI 
LI 

UJ 
u 

21500 
u 
u 
u 
u 
LI 
u 

226000 
218000 

u 
·--

G332.Ft 
HA1160 

09/21/89 
2.4 

!:'~9= c 

1160 
BMOL 

2220 
3160 
2830 
2840 
1660 

BMDL 
LI 
u 
R 

BMOL 
u 
u 
u 
u 

3000 
u 
u 
u 
u 
LI 
u 
u 

1167 JI 
u 
u 
u 

6830 
2250 

u 
u 

LIJ 
u 

1030 J[ 

u 
6220 

u 
u 
u 
u 

9540 
6470 

u 
- ~ 

ChJ2F2o-c­

HA11flj 

09/22]89 
23 

_-__ ug/Kg 

IJ 
lJ 

55,1 

BMDL 
1070 
1670 

BMOL 
u 
u 
u 
R 

BMDL 
u 
lJ 
u 
lJ 

1120 
IJ 
u 
lJ 
lJ 
u 
u 
u 

BMOL B 
lJ 
u 
lJ 

2700 
635 

u 
lJ 

UJ 
lJ 

OMOL 0, 

lJ II 

~ II 

l! Ii 
3550 11 

2210 '1 

u ,I 



baffle& and Moo,e..,Sa.ffipie Number B315F1 8315F2 
laboratory Sa.mple Numbec HA1173 HA1172 
Sampling Date Omni Quant 09/19/89 09/19/89 
Dilution Factor Limjt Limjt 4235 3.0 

Units . u!li!c u!!/IS~ ~g/Kg u!!/IS• 
PESTICIDES 

.. 

Aldrin 0.05 1.7 u u 
Alpha-BHC 0.05 1.7 u u 
Beta-BHC 0,05 1.7 u u 
Gamma-BHC (Undane) 0.05 1.7 u u 
Delta-BHC 0,05 1.7 u u 
Chlordane 1.0 33 u u 
4,4'-DDT 0.10 3.3 u u 
4,4'-DDE 0,10 3.3 u u 
4,4'-DDD 2.5 83 u u 
Dieldrin 0.10 3.3 u u 
Endosulfan I 0.05 1.7 u u 
Endosulfan IJ 0.10 3.3 u u 
Endosulfan Sulfate 0.10 3.3 u u 
Endrin 0.10 3.3 u u 
Endril Aldehyde 0.10 3.3 u u 
HeplachlOJ 0.05 1.7 u u 
Heplachlor Epoxide 0.05 1.7 u u 
Toxaphene 2.0 65 u u 
Arochlor-1016 0.55 18 u u 
Arochlor-1221 0.55 18 u u 
Arochlor-1232 0.55 18 u u 
Arochlor-1242 0.55 18 u u 
Arochlor-1248 0.55 18 u u 
Arochlor-1254 1.0 33 u u 
Arochlor-1260 1.0 33 u u 

pa pag ., 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

P322F1 P322F2 P323F1 
HA1170 HA1171 HA1179 

09/22/89 09/22/89 09/20/89 
165 188 71 

un/Kn u!!/ISg ugMg 

u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

P323F2 
HA1155 

09/20/89 
3471 

u!!/ISg 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

P323F2DUP B331F1 
HA1154 HA1168 

09/21/89 09/22/89 
82 182 

u!!/IS• ~g{t(_g 

UJ u 
UJ u 
UJ u 
UJ u 
UJ u 
UJ u 
UJ u 
UJ u 
UJ u 
UJ u 
UJ u 
UJ u 
UJ u 
UJ u 
UJ u 
UJ u 
UJ u 
UJ u 
UJ u 
UJ u 
UJ u 
UJ u 
UJ u 
UJ u 
UJ u 

B331F2 
HA1169 

09/22/89 
200 

~g/Kij 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

"G332f1 
HA1160 

09/21/89 
182 

U~JI 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

G332F2 
HA1161 

09/22)89 
36 

ug/Kg 

lJ 
LI 
lJ 
u 
u 
lJ 
u 
LI 
u 
u 
u 
u 
u 
u 
LI 
u 
lJ 
u 
u 
u 
u 
lJ 
u 
lJ 
u 



TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RES UL TS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

Dames and Moore Sample Number B315f1 B315F2 P322f1 P322f2 P323F1 P323F2 P323F2DUP 8331F1 I B33-iF2~32F1 
Laboratory- Sample Numbtt Quant Quant HA1173 HA1172 HA1170 HA1171 HA1179 HA1155 HA1154 HA1168 HA1169 I HA1160 

G332F2 
HA1161 

09/22/80 
_u_g/Kg __ 

Sampling Date Limrl Limrl 09/19/89 09/19/89 09/22)89 09/22/89 09/20/89 09/20/89 09/21/89 09/22/89 
Units __ ,_____ . ugfl_~~g u~g uniKn u.a/!'5:n u-N... u~ u-N... u ... N... u ... ~n 

09/22189 
uw!Sg 

PRIORfiVPOLLliTANT INORGANIC PA~AMETEflSlMET/ILS) -

!f 
Ir 

LEGEND 

Anlimorry 
A1senic 
Beryllium 
Cadmium 
Chromium 
Copper 
lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

Cyanide, total 
-,-Phenols, total 

60 6000 
10 1000 
1.0 100 
2.0 200 
10 1000 
10 1000 
5.0 500 

0.20 BO 
20 1000 
5.0 500 
10 1000 
10 1000 
20 2000 

mg/L mg/Kg 
0.010 0.5 
0.10 3.0 

8500 
67000 

1800 
2100 

43000 
28000 
33000 

u 
20000 

4200 
BMDLJ 
3800 

BMDL J 
18000 

1000 
890 

25000 
16000 
30000 

u 
16000 
BMDLJ 
BMDLJ 
BMDLJ 

u 
560000 

1100 
u 

23000 
48000 
85000 

6500 
29000 
BMDLJ 
BMDLJ 
1600 

210000 130000 l 110000 
mg/Kg mg/Kg [:mg/Kg 

U U 1.31 

U U "-··'"'"- -- 2~ 

U Compound was nol detected al laboratory method deleclion limit 
J Eslirrated value due to limilntions identlied during the qw.lity assurance review. 

u 
24000 

240 
u 

10000 
13000 
16000 

110 
14000 

u 
BMDLJ 
BMDLJ 
35000 

mg/Kg 
u 

u 
22000 

2300 
4300 

46000 
21000 
46000 

130 
17000 

6900 J 
BMOLJ 
2600 

260000 
mg/Kg 

1.62 

9300 BMDL J U U 
6500 6900 6400 BMOL J 

160 BMDLJ 410 410 
U U 4000 BMDL J 

5500 4200 14000 12000 
8400 6100 33000 46000 

BMDL J BMDL J 330000 360000 
U BMDl J 390 530 

9600 7700 13000 16000 
BMDl J BMDl J BMDl J BMDL J 

U BMDL J BMDLJ BMDLJ 
U BMDLJ BMDLJ U 

40000 32000 170000 311000 
mg/Ku mu/Kg mg/Kg fflg!Kg 

U U 0.652 1.09 

2~.:c~----'--J ____________ ,u __ ____ ... l!. ___ .L ______ Lr!~_ L___ __1_1_.~-~~- - _l) 

UJ eported method detection limit is estimated due lo limilnlions identified during the quality assurance review. 
B Compound was detected in a laboratory and/or field bhnk at simiBr concentrations. May 

represent laboratory and/or field contamination. 
R Unreli::tble result Compound may or may not be present 

Sample analyzed at multiple dilutions. Summary table is a hybrid of diluted and undiluled results. 
No standard available. Compound was qualitatively searched for. 

IND Indeterminate. Standard and/or spikes could not be detected at method detection limit 
BMDL Below Method • election limit reported by laboratory. 

Discrepancies may exist between the laboratory data tables and the data validation summary tables due to varBtions in the rounding of calculations. 

09/21/89 

Y~S!-= 

u 
5700 

830 

u 
54000 
56000 
92000 

u 
30000 
BMDLJ 

u 
BMDLJ 

lJ 
4400 

730 

u 
25000 
22000 
53000 

lJ 
21000 
BMOL J 
BMDL J 

BMDL J 
1_15_9_000 
m-g/Ku 

u 

270000 
-~1c-~ mg_/Kg 

5 
u 
lJ 
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DATA VALIDATION/QUALITY ASSURANCE REYIEW 
PHASE I RCRA FACILITY INVESTIGATIO:-.; 

CHEM-WASTE MANAGEMENT, INC. • CHICAGO INCil'IERATOR SITE 
SAMPLE COLLECTION DATES: SEPTEMBER 25 THROl'GH 27, 1989 

DAMES & MOORE JOB NO.: 13963-055-192 

LABORATORY REPORT NO.: 350200, 350202 & 350205 

INTRODUCTION 

A total of twenty four (24) soil samples, plus four (4) field-duplicate soil 
samples were collected and submitted to Environmental Testing and Certification 
(ETC) of Edison, New Jersey (1992 Illinois Certification No. 100224). The samples 
included in the review are listed on Table 1. All twenty eight (28) samples were 
analyzed for Priority Pollutant Volatile Organic Compounds (VOA), Semivolatile 
Organic Compounds (BNA), Organochlorine Pesticides and Polychlorinated Biphenyls 
(PCBs), metals, total cyanide (CN) and total phenol. All samples were analyzed 
following USEPA SW-846 Methodologies. 

Data were examined to assess the usability of the results. The organic 
data quality review is based upon a rigorous review of the reported hold times, 
surrogate recovery results, blank spike recoveries, matrix spike and matrix spike 
duplicate analyses, blank contaminants, internal standard area performance, Gas 
Chromatography/Mass Spectroscopy (GC/MS) tuning and calibration data. 

The inorganic and conventional parameter findings offered in this report 
are based upon review of the reported hold times, blank analysis results, blank spike 
recoveries, matrix spike recoveries, duplicate results, instrument calibration verification, 
post-digestion spike recoveries and Inductively Coupled Plasma (ICP) serial dilution 
analyses. 

The analytical data was presented in an ETC Abbreviated Data Format 
as requested by Chemical Waste Management, Inc. The laboratory retrieved the 
archived support documentation for the data validation review; however, not all support 
documentation was retrievable by the laboratory. Therefore, a quality assurance review 
rather than data validation is provided for select data points. The quality assurance 
reviews are not as rigorous as quantitative data validation and for these data, the 

l 



quality assurance review assumes the analytical results are correct as reported and 
merely provides an interpretation of the reported quality control results. 

Details of the data validation/quality assurance review are presented in 
the narrative section of the report. The data is summarized in Table 2 of the report. 
Data qualifiers have been placed next to the results so that the data user can quickly 
assess the qualitative and/or quantitative reliability of the reported result. This report 
was prepared to provide a critical review of the laboratory analysis and reported 
chemical results. Quality assurance reviews of laboratory-generated data routinely 
identify problems associated with analytical measurements, even from the most 
experienced and capable laboratories. 

This review has been performed in accordance with the requirements 
specified in the "Laboratory Data Validation Functional Guidelines for Evaluating 
Organic Analyses" dated February 1988 and "Laboratory Data Validation Functional 
Guidelines for Evaluating Inorganic Analyses" dated July 1988. 

TABLE l 

SAMPLES INCLUDED IN REVIEW 

Sample ID Collection Date Analyses Requested* 

Laboratory Log Link No. 350200 

SP329Fl HAl145 9/25/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
SP312F2 HA1148 9/25/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
SP312Fl HA1149 9/25/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
SP328F2 HA1174 9/25/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
SP328Fl HA1175 9/25/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
SP329F2 HA1180 9/25/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
SP329F2-Dup HA1181 9/25/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 

Laboratory Log Link No. 350202 

SB320Fl HA1143 9/26/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
SB327F2 HA1146 9/26/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
SB327Fl HAl147 9/26/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
SB338Fl HA1162 9/26/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
SB338F2 HA1163 9/26/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
SB311Fl HA1166 9/26/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
SB311F2 HAl167 9/26/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
SB321Fl HA1176 9/26/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
SB321F2 HA1177 9/26/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
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SB320F2 
SB3 I0FI-Dup 
SB326FI 
SB326Fl-Dup 
SB326F2 
SB326F2-Dup 
SB309Fl 
SB309F2 
SB325Fl 
SB325F2 
SB310Fl 
SB3I0F2 

Legend: 

PP VOA 
PP BNA 

PP Pest/PCB 
PP Metals 
CN 
Phenols 

Laboratory Log Link No. 350205 

HA1412 9/27 /89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
HA1413 9/27 /89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
HA1418 9/27/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
HAl419 9/27 /89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
HAl424 9/27 /89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
HAl425 9/27 /89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
HA1426 9/27 /89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
HA1427 9/27 /89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
HA1430 9/27 /89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
HA1431 9/27 /89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
HA1432 9/27 /89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
HA1433 9/27 /89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 

Priority Pollutant Volatile Organic Compounds 
Priority Pollutant Semi-volatile Organic Compounds (Base/Neutral/ Acid 
Extractable Compounds) 
Priority Pollutant Organochlorine Pesticides and Polychlorinated Biphenyls 
Priority Pollutant Inorganic Parameters 
Total Cyanide 
Total Phenol 

DATA QUALIFIERS 

The data validation review has identified aspects of the analytical data that 
require qualification. To confidently use any of the data within the data set, the data 
user should understand the limitations and qualifications presented. With regard to 
data usability, the following qualifiers are offered based upon the data provided. 

ORGANIC QUALIFIERS 

Hold Times: 

" Samples SB320F2, SB327Fl, SB338Fl and SB311Fl (Log Link 350202) 
were analyzed for volatile organic compounds 1 to 4 days outside the 
recommended hold time. There is no impact on data usability and no 
qualifier has been applied. 

Samples SB327F2, SB338F2, SB311F2, SB321F2 (Log Link 350202) and 
SB320F2, SB310Fl-Dup, SB326Fl and SB326Fl-Dup were analyzed for 
volatile organic compounds 5 days outside the recommended hold time. 
The positive and non-detected results may be biased low and have been 
flagged (J /UJ) estimate on Table 2. 
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Blank Contamination: 

• Due to the trace presence of the following volatile organic compounds 
(VOAs) in the associated laboratory and/or field blank samples, positive 
results of the following compounds in the field samples are qualitatively 
questionable and have been flagged (B) on Table 2 of this report. 
Reported concentrations which are greater than 5 times the blank 
concentration (10 times for methylene chloride) are regarded as "real" 
values and no qualifier is applied. 

Analyte 

Methylene chloride 

1, 1,2-Trichloroethane 

Benzene 

Associated Samples 

All samples in LL 350200, 350202, 350205 

All samples in LL 350200 except SB329F2, SB310Fl, 
SB310Fl-Dup, SB329F2, SB312Fl, SB312F2, SB328Fl, 
SB328F2 

SB3 !5F2, SB315Fl, SB326F2-Dup 

., Due to the trace presence of the following semi-volatile organic com­
pounds (VOAs) in the associated laboratory and/ or field blank samples, 
positive results of the following compounds in the field samples are 
qualitatively questionable and have been flagged (B) on Table 2. Positive 
concentrations which are greater than five times the blank concentrations 
( ten times for phthalates) are regarded as "real" values and no qualifier 
is applied. 

Analyte 

Bis(2-Ethylhexyl)phthalate 
& di-n-Butyl phthalate 

Surrogate Recoveries: 

Associated Samples 

All field Samples in LL 350200, 350202 & 
350205 

" All volatile surrogate compound recoveries fell within acceptable control 
limits. 

" The semi-volatile surrogate compound, terphenyl-d14, fell outside control 
limits (high) for all samples in Log Link 350200, SB326Fl, SB326Fl-Dup, 
SB325Fl (LL 350202), SB311F2, SB320Fl and SB321F2. No qualifier is 
required since only one surrogate per fraction fell outside control limits. 

• The pesticide surrogate compounds, tetra-chloromethyl-xylene (TCMX) 
and dibutylchlorendate (DBC), fell outside control limits (high) for 
samples SB328Fl (LL 350200), SB320Fl, SB327F2, SB311F2 (LL 350202) 

4 



and all field samples in LL 350205. Positive results may be biased high, 
however, there is no impact on the non-detected results and no qualifier 
has been applied. 

Initial and Continuing Calibration Results: 

• Due to the high difference between the initial and continuing calibration 
response factors (%D > 35% and < 90% ), all positive results for the 
following volatile compounds have been flagged (J) estimated. The actual 
detection limit may be higher than reported and has been flagged (UJ) 
estimated in Table 2 of this report. 

Analyte 

Methylene chloride 

Dichlorodifluoromethane 

Trichlorotrifluorometbane 

1, 1, 1-Trichloroethane, 
Carbon tetrachloride & 
trans-1,3-Dichloropropene 

Chloroethane 

Methyl bromide 
& Trichloroetbene 

Vinyl chloride 

Associated Sample 

SB320Fl, SB329F2, SB229F2-Dup, SB325Fl, SB325F2, 
SB326F2, SB309F2, SB338Fl, SB329Fl, SB3!2Fl, SB312-
F2, SB328F!, SB328F2, SB326F2-Dup, SB309Fl 

SB326F2-Dup 

SB329Fl, SB312Fl, SB312F2, SB328Fl, SB328F2, SB326-
F2-Dup 

SB329Fl,SB3!2Fl,SB312F2,SB328Fl,SB328F2 

SB327Fl,SB338F2,SB321F2,SB320F2,SB311F2,SB327-
F2. SB310F!-Dup, SB326Fl, SB326Fl-Dup 

SB326F2-Dup 

SB326F2-Dup, SB309Fl, SB311Fl 

• Due to the high difference between the initial and continuing calibration 
response factors (%D > 35% and < 90% ), all positive results for the 
following semi-volatile compounds have been flagged (J) estimated on 
Table 2 of this report. 

Analyte 

Hexachlorocyclopentadiene 

2,4-Dinitrophenol 

Log Link 

350200 

352020 
350205 
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Associated Sample 

All field samples 

All field samples 
All field samples 



Analyte 

4,6-Dinitro-o-methylphenol 

Fluoranthene & 
3 ,3-Dichlorobenzidine 

Pentachlorophenol 
& Pyrene 

Log Link 

350202 
350205 

350202 
350205 

350202 

350205 

Associated Sample 

SB320F2, 
SB326Fl, SB326F!-Dup, SB310Fl-Dup, 
SB309FI, SB325Fl, SB326F2-Dup 

SB320F2, 
SB326Fl, SB326F!-Dup, SB310Fl-Dup, 
SB309Fl, SB325F 1, SB326F2-Dup 

SB311F2,SB321F2,SB327F2,SB338Fl, 
SB338F2 
SB309F2, SB310F2, SB320F2, SB326F2, 
SB310Fl 

" In the Pesticide/PCB fraction, the support documentation could not be 
retrieved by the laboratory for all field samples included in Log Links 
350202 and 350205, The pesticide/PCB results for the aforementioned 
samples are assumed to be correct as reported by the laboratory and any 
data biases (high or low) were noted based upon an evaluation of the 
limited data provided, 

" For the pesticide/PCB analyses, the correlation coefficient for the initial 
calibration fell within acceptable control limits ( > 0.995) for all samples 
in LL 250200, 

• For the pesticide/PCB analyses, the analytical sequence requirements 
were met. However, since the standard chromatograms were not available 
for review (quantitation reports only), no comments can be offered 
regarding an evaluation of the system performance to ensure adequate 
resolution, -

., The DDT /Endrin breakdown associated with LL 350200 was evaluated 
and fell within acceptable control limits. The combined DDT /Endrin 
breakdown was greater than 30% on the confirmatory column; however, 
there is no impact on data usability since no samples in this log link were 
positive for either DDT, Endrin, or their breakdown products. 

" For the pesticide/PCB analyses, the majority of the sample chromato­
grams exhibited negative peaks at retention times of 14 minutes and 21 
minutes. The lack of baseline stability may result in false negatives. 
Since the chromatograms associated with the standard analyses were not 
provided for review, it can not be ascertained if the problem is analytical 
or matrix dependent. However, based upon the retention times provided 
for Ind. Standards A and B, the negative peaks do not appear to impact 
on data quality. 
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Internal Standard Area Performance: 

" The area count of the volatile internal standards, difluorobenzene and 
chlorobenzene-d5, associated with samples SB327F2, SB32IF2 (LL 
350202), SB326Fl, SB3326Fl-Dup, SB326F2, SB326F2-Dup, SB309F2, 
SB325Fl, SB325F2 and SB310Fl (LL 350205) were reported outside the 
control limits (low). The positive and non-detected compounds quantit­
ated against these internal standards for these samples may be biased low 
and have been flagged (J /UJ) estimated on Table 2. 

" The area count of all three volatile internal standards associated with 
samples SB312Fl, SB312F2, SB328Fl, SB328F2, SB329F2-Dup (LL 
350200), SB327Fl, SB338Fl (LL 350202), SB310Fl-Dup and SB310F2 (LL 
350205) were reported outside the control limits (low). The positive and 
non-detected compounds quantitated against these internal standards for 
this sample may be biased low and have been flagged (J /UJ) estimated 
on Table 2. 

The area count of the semi-volatile internal standards, phenanthrene-dlO, 
chrysene-d12 and perylene-d12, associated with sample SB328F2, were 
reported outside the control limits (low). The positive and non-detected 
compounds quantitated against these internal standards for this samples 
may be biased low and have been flagged (J/UJ) estimated on Table 2. 

" The area count of the semi-volatile internal standards, chrysene-d12 and 
perylene-d12, associated with samples SB329F2-Dup, SB327Fl, SB311F2 
and perylene-d12 only for sample SB32IF2, were reported outside the 
control limits (low). The positive and non-detected compounds quantit­
ated against these internal standards for this samples may be biased low 
and have been flagged (J/UJ) estimated on Table 2. 

,. The area count of the semi-volatile internal standards, 1,4-dichloroben­
zene-d4, naphthalene-dS, acenaphthene-dlO and phenanthrene-dlO, 
associated with samples SB320Fl, SB326Fl, SB326Fl-Dup, SB326F2-Dup 
and 1,4-dichlorobenzene-d4, acenaphthene-dl0 and phenanthrene-dlO, 
associated with sample SB309Fl, were reported outside the control limits 
(low). The positive and non-detected compounds quantitated against 
these internal standards for this samples may be biased low and have been 
flagged (J /UJ) estimated on Table 2. 

Matrix Spikes (MS) and Matrix Spike Duplicate (MSD) Results: 

• Field duplicate samples SB326Fl and SB326Fl-Dup (LL 350205), 
SB326F2 and SB326F2-Dup (LL350205) and SB329F2 and SB329F2-Dup 
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(LL 350205) were collected and submitted to the laboratory. Overall, the 
reproducibility of the organic results are good, providing a positive 
indication of the field techniques and laboratory precision associated with 
these samples. In the volatile analysis of duplicate samples SB329F2, a 
high relative percent difference was obtained for the analysis of trichloro­
ethene, vinyl chloride and trichlorofluoromethane. The variability in these 
results may be due to a lack of sample homogeneity. The positive and 
non-detected results for these compounds are regarded as estimated 
values and have been flagged (J/UJ) on Table 2. 

Additional Comments: 

• As per the requirements, all values calculated below the method detection 
limit should be considered estimated and have been flagged (J) in Table 2 
of this report. 

INORGANIC and CONVENTIONAL PARAMETER QUALIFIERS 

General Comments: 

" In the metals fraction, this reviewer has observed that for the ICP con­
centrations reported at 10 to 15 times above the method detection limit 
(MDL), the data validation cannot reproduce the laboratory reported 
results. The calculation obtained during data validation is consistently 
higher than the laboratory reported concentration. This is due to the fact 
that the interelement correction factors in the ICP instrument have been 
externally calculated. Since this external interelement correction factor is 
not available for review, the reported results for low level samples cannot 
be reproduced. It should be noted that positive ICP reported results that 
are significantly above than the MDL were reproduced and validated, 
since this interelement correction factor becomes negligible at higher 
concentrations. The data review assumes that the low level reported 
concentrations are correct as reported and it is this reviewer's opinion that 
data usability is not impacted. 

Hold Times: 

• All samples were digested and analyzed within the required hold time 
criteria for metals and cyanide. The preparation and analysis date of the 
total phenols was not available for review; however, based upon the date 
of report, it appears that the hold time criteria was met for the total 
phenols analyses as well. 
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Blank Contamination: 

" No blank contaminants have been identified that require qualification on 
the metals or cyanide for the samples included in log links (LL) 350200, 
350202 and 350203, 

Inductively Coupled Plasma (ICP) Serial Dilution Results: 

• The ICP serial dilution analyses associated with sample SP329Fl were 
within acceptable control limits, 

" The percent differences of the ICP Serial Dilution analyses for chromium 
and zinc associated with sample SB320Fl were greater than 10%, The 
positive chromium and zinc result in this sample are quantitatively 
questionable and have been flagged (J) estimated on Table 2, 

" The percent differences of the ICP Serial Dilution analyses for nickel, lead 
and zinc associated with sample SB320F2 were greater than 10%, The 
positive nickel, lead and zinc result in this sample are quantitatively 
questionable and have been flagged (J) estimated on Table 2. 

Matrix Spike (MS) and Duplicate (DU) Summary Results: 

• The matrix spike recovery of cadmium, chromium and selenium were 
outside control limits (low) for MS sample SP329FL The matrix spike 
recovery of antimony and nickel were outside control limits (low) for MS 
sample SB320FL The matrix spike recovery of cadmium, lead and 
antimony were outside control limits (low) for MS sample SB320F2, The 
positive results in the unspiked sample may be biased low and have been 
flagged (J) estimated on Table 2, 

• The matrix spike compound antimony was not recovered (0%) for MS 
sample SP329FL The non-detected antimony result in the unspiked 
sample is unreliable ( compound may or may not be present) and has been 
flagged (R) on Table 2, 

" The matrix spike recovery of copper and lead were outside control limits 
(high) for MS sample SB320FL The positive copper and lead results in 
the unspiked sample may be biased high and have been flagged (J) 
estimated on Table 2, There is no impact on the non-detected results and 
no qualifier is required, 

" The matrix spike recovery of lead, zinc and arsenic were outside control 
limits (low) for MS sample SP329Fl, and low for zinc only in MS sample 
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SB320F2 (low). The matrix spike recoveries of arsenic and zinc were high 
for MS sample SB320Fl. However, no qualifier is applied since the 
concentrations in the unspiked sample are greater than 4 times the spike 
concentration. 

Due to the high relative percent difference between the duplicate results 
of lead, selenium and thallium in SP329Fl, and lead and beryllium in 
sample SB320Fl the positive results of these analytes are regarded as 
estimated values and have been flagged (J) on Table 2. 

Field duplicate samples SB329F2 and SB329F2-Dup (LL 350200), 
SB310Fl and SB310Fl-Dup (LL 350202) and SB326F2 and SB326F2-Dup 
(LL 350205) were collected and submitted to the laboratory. Overall, the 
reproducibility of the metal and cyanide results are good, providing a 
positive indication of the field techniques and laboratory precision 
associated with these samples. A high relative percent difference (RPD) 
was noted between duplicate results for antimony and arsenic in duplicate 
samples SB326Fl. A high RPD was noted between duplicate results for 
zinc in duplicate samples SB326F2. A high RPD was noted between 
duplicate results for antimony and cadmium in duplicate samples 
SB310Fl. The positive results for the aforementioned samples are 
regarded as estimated values and have been flagged (J) on Table 2. 

Post-Digestion Spike Recoveries: 

" The post-digestion spike recoveries of the following analytes were outside 
the control limits (low). Positive and/or non-detected results of these 
analytes for the associated samples may be biased low and have been 
flagged (J /UJ) estimated. 

Analyte 

Arsenic 

Selenium 

Thallium 

Log Link 

350205 

350200 
350202 
350205 

350200 
350202 
350205 

10 

Associated Samples 

SB310Fl 

All field samples 
SB321F2 
SB326F2, SB326F2-Dup, SB309Fl, SB309F2, 
SB325Fl,SB325F2,SB310Fl,SB310F2 

All field samples 
SB32!F2 
SB310Fl-Dup 



The post-spike recoveries of the following analytes were recovered outside 
the control limits (high). Positive results of these analytes for the 
associated sal)1ples may be biased high and have been flagged (J) 
estimated in Table 2 of this report. 

Analyte 

Thallium 

Additional Comments: 

Log Link 

350197 

Associated Sample 

SP323F2-Dup 

" The laboratory reports several inorganic results as below the method 
detection limit (BMDL). These are reported as BMDL on Table 2. The 
actual concentrations are not calculated during the data validation review 
since the interelement coefficient factors were not provided. 
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Dames ana Moore .:;a~le Numoer 
Laboratory Sample Number 
Sampling Date Quant Quant 
Dilution Factor Limit Limit 
Units '·-JLl '·-/""-' 

I Y ,.ULLU I AfilTl'/1 VULA I Ill -~ 
Benzene 4.4 4.4 
Bromoform 4.7 4.7 
Carbon Tetrachloride 2.8 2.8 
Chlorcbenzene 6,0 6.0 
Chlorodibromomethane 3.1 3.1 
Chloroethane 10 10 
Chlorofcrm 1.6 1.6 
Dichlorobromomethane 2.2 2.2 
Dichlorcdifluoromethane 10 10 
1, 1-Dichloroetha.ne 4.7 4.7 
1,2-Dichloroethane 2.8 2.8 
1 , 1 -Dichloroethene 2.8 2.8 
1,2-Dich!orcpropane 6.0 6.0 
cis-1,3-Dichlorcpropene 5.0 5.0 
Ethylbenzene 7.2 7.2 
Methyl bromide 10 10 
Methyl chloride 10 10 
Methylene Chloride 2.8 2.8 
1, 1 ,2,2-T etrachloroethane 4.1 4.1 
T etrachloroethene 4.1 4.1 
Toluene 6,0 6.0 
1,2-Dichloroethene (trans) 1.6 1.6 
1, 1, 1-Trichloroethane 3,8 3.8 
1, 1,2-Trichloroethane 5.0 5.0 
Trichloroethene 1.9 1.9 
Trichlorofluoromethane 10 10 
Vinyl Chloride 10 10 
trans-1,3-Dichloropropene 10 10 

continued next page (see last page oTiab!e for notes) 
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7240 
u 
u 

543 
u 
u 

801 
u 
u 

170 
1140 

36900 
u 
u 

329 
u 
u 

31600 J 
u 

103 
77800 

167 
192 

109000 
195 

u 
939J 

u 

TABLE 2 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

;,i,309F2 oo310a-1 ~u310F1DUP 
HA1427 HA1432 HA1413 
9/27/93 9/27/93 9/27/93 

·-'~~ 
1.0 1.0 

,~/Kn ,n/l<n 

14.1 J 1.9 J 2.8 J 
UJ UJ UJ 
UJ UJ UJ 
UJ UJ UJ 
UJ UJ UJ 
u u UJ 
u u UJ 
u u UJ 
u u UJ 
u u UJ 
u u UJ 

14.1 u 2.7 J 
UJ UJ UJ 
UJ UJ UJ 
UJ UJ UJ 
u u UJ 
u u UJ 

154 J 55.4 JE 160JB 
UJ UJ UJ 
UJ UJ UJ 

BMDLJ UJ 2.3 J 
UJ 27.9J 13.3 J 
UJ UJ UJ 
UJ 13.8JI 13.3 J 
UJ 28.9J 20.8 J 
u 8.7 J 8.0 J 
u u UJ 

UJ UJ UJ 

SB310F2 <><>311 F1 ~H311 F2 SB312F1 ;jtj312F2 
HA1433 HA1166 HA1167 HA1149 HA1148 
9/27/93 9/26/93 9/26/93 9/25/93 9/25/93 

1.0 1.0 1.0 1.0 1.0 
,~/Kn ,~/Kn •-•v- --,v- •-Jv-

UJ 13100 6.28 J 2J 2J 
UJ u UJ UJ UJ 
UJ u UJ UJ UJ 
UJ 76700 8.98 J UJ UJ 
UJ u UJ UJ UJ 
UJ u UJ UJ UJ 
UJ u UJ UJ UJ 
UJ u UJ UJ UJ 
UJ u UJ UJ UJ 
UJ u UJ UJ UJ 
UJ u UJ UJ UJ 
UJ u UJ 3.31 J 5.11 J 
UJ u UJ UJ UJ 
UJ u UJ UJ UJ 
UJ 9490 1.0J UJ UJ 
UJ u UJ UJ UJ 
UJ u UJ UJ UJ 

41.6 JE 5090 23.4 JE 140 JB 220JE 
UJ u UJ UJ UJ 
UJ u UJ UJ UJ 
UJ 12600 5J UJ UJ 
UJ u UJ 2.44J UJ 
UJ u UJ 4.0J 2J 

16.4 JE u 6.92 J 14.1 J 10.2 J 
UJ u UJ UJ u 

BMDLJ u UJ 7.0J 5J 
UJ UJ UJ 16.2 J 12.5J 
UJ u UJ UJ UJ 



2-Chlorq:>henol 3.9 340 UJ 
2,4-Dichlorq:ihenol 3.2 280 25000 
2.4-Dimethylphenol 3.2 280 u 
4,6-Dinitro-2-methyphenol 29 2400 UJ 
2,4-Dinitrophenol 50 4300 UJ 
2-Nitrq:ihenol 4.3 370 u 
4-Nitrq,henol 2.9 240 UJ 
4-Chloro-3-methylphenol 3.6 310 UJ 
Pentachlorophenol 4.3 370 UJ 
Phenol 1.8 150 8630 J 
2,4,6-Trichlorcphenol 3.2 280 1300J 

continuecf next page (see last page of table for notes 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESUl TS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

u u u 
u u u 
u u u 
u u UJ 
u UJ UJ 
u u u 
u u u 
u u u 

UJ UJ u 
u u u 
u u u 

u 
u 
u 
u 

UJ 
u 
u 
u 

UJ 
u 
u 

SB311 Fl 
HA1166 
9/26/93 

1.2 

' _!!!l1l(g_ 

u u u u 
u u u u 
u u u u 
u u u u 

UJ UJ u u 
u u u u 
u u 1370 u 
u u u u 
u UJ u u 
u u u u 
u u u u 



uames ana Moore .;ja,mpJe NU11wer 

Laboratory Sample Number 
Sampling Date Quant Quant 
Dilution Factor Limit Limit 
Units onL on/Kn 

PRIORITY POLLUTANT BASE/NEUT r ~=" ,v,~• 

Acenaphthene 2.3 220 
Acenaphthylene 4.2 410 
Anthracene 2.3 220 
Benzo(a)anthracene 9.3 910 
Benzo(a)pyrene 3.0 290 
Benzo(b)fluoranthene 5,7 560 
Benzo(g,h,i}perylene 4.9 480 
Benzo(k)fluoranthene 3,0 290 
bis(2-Chloroethoxy)methane 6.3 620 
Bis(2-chloroethyl) ether 6,8 660 
bis (2 - chloroisopropyl)ether 6.8 660 
bis(2 - E1hylhexyl)ph1hal a1e 12 1200 
4-Bromophenylphenyl ether 2.3 220 
Butylbenzylphthalate 12 1200 
2-Chlora,aphthalene 2.3 220 
4-Chlorcphenylphenyl ether 5.0 490 
Chrysene 3.0 290 
Oibenz(a,h)anthracene 3.0 290 
1,2-Dichlord::>enzene 2.3 220 
1,3-Dichlorc::benzene 2.3 220 
1,4-DichlorOOenzene 5.2 510 
3,3' -DichlorOOenzidine 19,6 1920 
Diethylphtha.tate 12 1200 
Dime1hyph1halate 12 1200 
Di-n-butylphthalate 12 1200 
2,4-Dinitrotoluene 6.8 660 
2,6-Dinitrotoluene 2.3 220 
Di-n-octyphthalate 12 1200 
Fluoranthene 2.6 260 
Fluorene 2.3 220 
Hexachlorcbenzene 2.3 220 
Hexachlorc::butadiene 1.1 100 
Hexachlorocyclq:ientadiene 12 1200 
Hexachloroethane 1.9 190 
lndeno(1,2,3-cd)pyrene 4.4 430 
lsophorone 2.6 260 
Naphthalene 1.9 190 
NitrOOenzene 2.3 220 
N-Nitroso-dimethylamine 12 1200 
N~Nitroso-di-n-propylamine 12 1200 
N-Nitroso-diphenylamine 2.3 220 
Phenanthrene 6.4 630 
Pyrene 2.3 220 
1,2,4-TrichlorOOenzene 2.3 220 
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'~ 
473 J 
UJ 

678 J 
1790 
1510 
2440 
1270 
1270 
1060 

UJ 
u 
u 

UJ 
u 

UJ 
UJ 

1990 
u 

794 J 
UJ 

BMDLJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
u 

2160 
692 

11200 
u 

UJ 
UJ 

BMDL 
BMDL 

2320 
u 
u 
u 
u 

4040 
1990 

u 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

:::;H309t2 vo310c1 ,;i,31 OF10UP 
HA1427 HA1432 HA1413 
9/27/93 9/27/93 9/27/93 

1.1 11.4 1.1 
·-•v- on/kn onll<n 

,s 

u 7780 1200 
u u u 
u 19200 2680 
u 28000 6630 
u 25800 4090 
u 22400 5800 
u 14700 4120 
u 17700 3700 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u 27700 6140 
u u BMDL 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u 42400 15000 
u 11200 1470 
u u u 
u u u 
u u u 
u u u 
u BMDL 1700 
u u u 
u 10300 1550 
u u u 
u u u 
u u u 
u u u 

BMDL 82100 11700 
UJ 30700 J 12600 
u u u 

SB310F2 SB311H vo311 e2 SB312.F1 :st1312f2 
HA1433 HA1166 HA1167 HA1149 HA1148 

9/27/93 9/26/93 9/26/93 9/25/93 9/25/93 
1.2 1.2 1.1 2.9 2.8 

on/Kn on/Kn ·-•v- ·-•v-

BMDL 804 u 392 J u 
u u u u u 

288 1720 170 J 605 u 
BMDL 3600 u 1234 J 504 J 

691 2830 UJ 1380 452 J 
643 2920 UJ 2350 798J 

783 1870 UJ 991 J u 
455 1520 UJ u u 

u u u u u 
u u u u u 
u u u R R 
u 1920 u 985 JB 370 JI 

u u u u u 
u u u u u 
u u u u u 
u u u u u 

719 3780 u 1370 484 J 

u 687 J UJ u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u 1054 J u 
u u u u u 
u u u u u 
u u UJ u u 

1250 4930 478 J 2650 1210 
BMDL 1190 u 434 J u 

u u u u u 
u u u u u 
u u u UJ UJ 
u u u u u 

BMDL 800 UJ 362 J u 
u u u u u 

706 1600 u u u 
u u 155 J u u 
u u u u u 
u u u u u 
u u u u u 

1290 8350 761 2880 1287 J 
1040 J 4080 363 J 2160 968 

u u u u u 

--



Uames ana Moore Sample Numoer SB309F1 
Laboratory Sample Number HA1426 
Salfl)ling Date Quant Quant 9/27/93 
Dilution Factor Limit limit 350 
Units 

,_. 
,~/Kn ·-'"'" 

PESTICIDES 

Aldrin 0.05 1.7 u 
Alpha-BHC 0.05 1.7 u 
Beta-BHC 0.05 1.7 u 
Gamma-BHC (Lindane) 0.05 1.7 u 
Delta-BHC 0.05 1.7 u 
Chlordane 1.0 33 u 
4,'f-DDT 0.10 3.3 u 
4.4'-DDE 0.10 3.3 u 
4,4'-DDD 2.5 83 u 
Dietlrin 0,10 3.3 u 
Endosulfan l 0.05 1.7 u 
Endosulfan ll 0.10 3.3 u 
Endosulfan Sulfate 0,10 3.3 u 
Endrin 0.10 3.3 u 
Endrin Aldehyde 0.10 3.3 u 
Heptachlor 0.05 1.7 u 
Heptachlor Epoxide 0.05 1.7 u 
Toxaphene 2.0 65 u 
Arochlor-1016 0.55 18 u 
Arochlor-1221 0.55 18 u 
Arochlor-1232 0.55 18 u 
Arochlor-1242 0.55 18 u 
Arochlor-1248 0.55 18 u 
Arochlor-1254 1.0 33 u 
Arochlor-1260 1.0 33 u 

continued next page (see last page of table for notes 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

SB309r2 SB310F1 SB310F1DUP 
HA1427 HA1432 HA1413 
9/27/93 9/27/93 9/27/93 

3500 175 175 
,_/l<n ,_/W-n ·-'"" 

u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

SB310F2 
HA1433 
9/27/93 

180 
•~/W-n 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

So,311 ~1 SB311F2 

oo .. ,a ""'"''] HA1166 HA1167 HA1149 HA1148 
9/26/93 9/26/93 9/25/93 9/25/93 

358 175 3.6 3.6 
un/Kn •-ll<n • - /Kn .-"llll<R .. 

u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

' u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

... . 



TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

Dames and Moore Sample Numbe SB320F1 SB320F2 SB321 F1 SB321 F2 
Laboratory Sample Number Quant Quant HA1143 HA1412 HA1476 HA1477 
Sampling Date Limit limit 9/26/93 9/27/93 9/26/93 9/26/93 
Units ua/L ua/Ka ua/Ka uo/Kn u-'Kri u- 1Kn 

Pfff0RITY POLLUTANT fNORGANI PARA ETEAS METALS} 

Antimony 60 6000 BMDLJ 12000 J 9300 9300 
Arsenic 10 1000 12000 J 10000 18000 9000 
Beryllium 1.0 100 570 590 J 430 340 

Cadmium 2.0 200 2100 UJ u u 
Chromium 10 1000 18000 J 19000 15000 14000 
Copper 10 1000 34000 J 37000 27000 21000 
Lead 5.0 500 33000 J 36000 J 25000 14000 
Mercury 0.20 80 400 J 130 150 BMDLJ 
Nickel 20 1000 30000 J 36000 J 25000 24000 
Selenium 5.0 500 u BMDLJ u BMDL J 
Silver 10 1000 2700 u u u 
Thallium 10 1000 BMDLJ BMDLJ BMDLJ BMOLJ 
Zinc 20 2000 100000 J 120000 J 73000 53000 

mg/L mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg 
Cyanide, total 0.010 0.5 u u u u 
Phenols, total 0.10 3.0 u u u u 

LEGEND: 
U Compound was not detected at laboratory method detection limit. 
J Estimated value due to limitations identified during the quality assurance review. 
UJ eported method detection limit is estimated due to limitations identified during the quality assurance review. 
B Compound was detected in a laboratory and/or field blank at similar concentrations. May 

represent laboratory and/or field contamination. 
A Unreliable result. Compound may or may not be present. 

Sample analy21Bd at multiple dilutions. Summary table is a hybrid of diluted and undiluted results. 
No standard available. Compound was qualitatively searched for. 

NA Not analyzed 
NP Not provided 
IND Indeterminate. Standard and/or spikes could not be detected at method detection limit. 
BMDL Below Method Detection Limit reported by laboratory. 

§B325F1 
HA1430 
9/27/93 

u- 1Kn 

11000 
5500 

690 
260 

50000 
42000 

280000 
230 

21000 
BMDLJ 

u 
u 

268000 
-ing/Kg 

u 
u 

SB325F2 
HA1431 
9/27/93 

un/Kn 

7800 
5800 

510 
u 

32000 
82000 
76000 
BMDLJ 
28000 

UJ 
u 
u 

230000 
mg/Kg 

u 
u 

Discrepancies may exist between the laboratory data tables and the data validation summary tables due to variations in the rounding of calculations. 

SB328F1 SB326F1DUP S8326f2 S6326F20UP-
HA141B HA1419 HA1424 HA1425 
9/27/93 9/27/93 9/27/93 9/27/93 

un/Kn un!Kn un/Kn uo/Kti ----· 

BMDLJ 17000 J BMDLJ BMDLJ 
7000 J 4700 J 5400 6500 J 

330 320 270 J 500 J 
u u UJ BMDLJ 

49000 50000 11000 17000 
20000 23000 21000 27000 
90000 110000 25000 25000 

140 110 BMDL J BMDLJ 
10000 12000 20000 27000 
BMDLJ BMDLJ UJ BMDLJ 

u u u u 
u u UJ BMDLJ 

110000 120000 40000 J 89000 J 
mg/Kg mg/Kg mg/Kg 

mg/K~ l u u u 
u u u 



Dames and Moore Sample Numbe 
Laboratory Sample Number 
Sampling Date Quant Quant 
Dilution Factor Limit Limit 
Units lua/Ll I ,u,.,K .. 

PRIORITY POLLUTANT P(T VOLAT LE COM POUND 

Benzene 4.4 4.4 
Bromoform 4.7 4,7 
Carbon Tetrachloride 2.8 2.8 
Chlorobenzene 6,0 6.0 
Chlorodibromomethane 3,1 3.1 
Chloroethane 10 10 
Chloroform 1.6 1.6 
Di ch lorobro mo methane 2.2 2.2 
Dichlorodifluoromethane 10 10 
1, 1 -Dichloroethane 4.7 4.7 
1,2-Dichloroethane 2.8 2.8 
1,1-Dichloroethene 2.8 2.8 
1,2-Dichloropropane 6.0 8.0 
cis-1,3- Dichloropropene 5.0 5.0 
Ethylbenzene 7.2 7.2 
Methyl bromide 10 10 
Methyl chloride 10 10 
Methylene Chloride 2.8 2.8 
1, 1,2,2-Tetrachloroethane 4.1 4.1 
Tetrachloroethene 4.1 4.1 
Toluene 6.0 6.0 
1,2-Dichloroethene (trans) 1.6 1.6 
1, 1,1-Trichloroethane 3.8 3.8 
1,1,2-Trichloroethane 5,0 5.0 
Trichloroethene 1,9 1.9 
Trichlorofluoromethane 10 10 
Vinyl Chloride 10 10 
trans-1,3-Dichloropropene 10 10 

continued next page (see last page of table for notes) 

SB320F1 
HA1143 
9/26/93 

1.0 
U"'Ka 

2 J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

30.5 JE 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

SB320F2 S8321 F1 SB321F2 SB325F1 
HA1412 HA1476 HA1477 HA1430 
9/27/93 9/26/93 9/26/93 9/27/93 

1.0 2.5 1.0 1.0 
ua/Ka ua/Ka u .. ,K.., ug[Kg 

UJ 10 J UJ 5.63 J 
UJ u UJ UJ 
UJ u UJ UJ 
UJ 10 J UJ UJ 
UJ u UJ UJ 
UJ u UJ u 
UJ u UJ u 
UJ u UJ u 
UJ u UJ u 
UJ u UJ u 
UJ u UJ 4.59 
UJ u UJ 3.27 
UJ u UJ UJ 
UJ u UJ UJ 
UJ u UJ UJ 
UJ u UJ u 
UJ u UJ u 

17.6 JB 42.5 30.9 JB 63.9 JB 
UJ u UJ UJ 
UJ u UJ UJ 
UJ gJ 3 J 6.3 J 
UJ u UJ UJ 
UJ u UJ UJ 
UJ 34.1 UJ 44.3 J 
UJ u UJ UJ 
UJ u UJ 7.3 J 
UJ u UJ u 
UJ u UJ UJ 

SB325F2 SB326F1 SB326F1DUP 
HA1431 HA1418 HA1419 
9/27/93 9/27/93 9/27/93 

1.0 1.0 1.0 
u,.JKn U"''K" u-'Kn 

5.33 J 6.16 J 6.54 J 
UJ UJ UJ 
UJ UJ UJ 
UJ 5.0 J 8.62 J 
UJ UJ UJ 
u UJ UJ 
u UJ UJ 
u UJ UJ 
u UJ UJ 
u UJ UJ 
u UJ UJ 

3.6 2.7 J 1.8 J 
UJ UJ UJ 
UJ UJ UJ 
UJ UJ UJ 
u UJ UJ 
u UJ UJ 

70.8 J 46 JI 49.6 JB 
UJ UJ UJ 
UJ UJ UJ 

6,3 5 J 8.81 J 
UJ UJ UJ 
UJ UJ UJ 

15.2 J 18.4 J 32.8 J 
UJ UJ UJ 
u 2 J 2.2 J 
u UJ UJ 

UJ UJ UJ 

SB326F2 
HA1424 
9/27/93 

1.0 
u-'Kn 

UJ 
UJ 
UJ 
UJ 
UJ 
u 
u 
u 
u 
u 
u 
u 

UJ 
UJ 
UJ 
u 
u 

54.8 JB 
UJ 
UJ 
UJ 
UJ 
UJ 
u 
u 

UJ 
u 
u 

S"i:fa26F2l 
HA1425 
9/27/93 

1.0 
un/~ 

2.9 
UJ 
UJ 
UJ 
UJ 
u 
u 

UJ 
UJ 
u 
u 

3.07 
UJ 
UJ 
UJ 
UJ 
u 

58.1 
UJ 
UJ 
UJ 
u 

UJ 
UJ 
UJ 
7.4 
UJ 
UJ 

'JI 
""~]_,_I 
JB ! 

1: 

BJ 

J 

jl 
·cc=.J 



Dames and Moore Sample Numbe SB320F1 
Laboratory Sample Number HA1143 
Sampling Date Quant Quant 9/26/93 
Dilution Factor Limit limit 1.3 
Units lua/Ll (ua/K• ua/Ka 
PRIORITY POLLUTANT ACID EXTR CTABL COMP JUNDS 

2-Chlorophenol 3.9 340 UJ 
2,4- Dichlorop henol 3.2 280 UJ 
2,4- Dimethylphenol 3.2 280 UJ 
4,6-Dinitro-2-methyphenol 29 2400 UJ 
2,4- Dinitrophenol 50 4300 UJ 
2-Nitrophenol 4.3 370 UJ 
4- Nitrophenol 2.9 240 727 J 
4- Chiaro - 3- methylphenol 3.6 310 UJ 
Pentachlorophenol 4.3 370 UJ 
Phenol 1.8 150 UJ 
2,4,6-Trichlorophenol 3.2 280 UJ 

continued next page (see last page of table for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

SB32DF2 SB321 F1 SB321 F2 SB325F1 
HA1412 HA1476 HA1477 HA1430 
9/27/93 9/26/93 9/26/93 9/27/93 

1.1 1 .1 1.3 6.5 
unlKa uo/Ka ua/Ka ua/Ka 

u u u UJ 
u 816 u UJ 
u u u UJ 
u u u UJ 

UJ UJ UJ UJ 
u u u UJ 

561 3830 u UJ 
u u u UJ 

UJ u UJ UJ 
u u u UJ 
u u u UJ 

·= 
SB325F2 SB326F1 SB328F1DUP SB326F2 S8326F2DUP 

HA1431 HA1418 HA1419 HA.1424 HA1425 
9/27/93 9/27/93 9/27/93 9/27/93 9/27/93 

1.1 11.5 10.9 1.2 1 .1 
ua/Ka ua/Ka ua/Ko ua/Ka un!Kg_____ 

u UJ UJ u UJ 
u UJ UJ u UJ 
u UJ UJ u UJ 
u UJ UJ u UJ 

UJ UJ UJ UJ UJ 
u UJ UJ u UJ 
u UJ UJ u UJ 
u UJ UJ u UJ 
u UJ UJ UJ UJ 

669 UJ UJ 1020 673 J 
u UJ UJ u UJ 



TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

Dames and Moore Sample Numbe 
Laboratory Sample Number 
Sampling Date Quant 

Limit 
ugl 

S8320F1 
HA1143 
9/26/93 

S8320F2 
HA1412 
9/27/93 

1.1 
ug~a 

S8321 F1 
HA1476 
9/26/93 

SB321 F2 
HA1477 
9/26/93 

1.3 
ug/Kg 

SB325F1 
HA1430 
9/27/93 

SB325F2 
HA1431 
9/27/93 

1.1 
ug/Kg 

SB326F1 
HA1418 
9/27/93 

SB326F1 DUPI SB326F2 
HA.1419 
9/27/93 

10.9 
ug/Kg 

HA1424 
9/27/93 

1 .2 
ug/Kn 

SB326F2DUP 
HA1425 
9/27/93 

Dilution Factor 1.3 1 .1 
ug/Kg 

6.5 
u_g/Kg 

11.5 
ug/Kg 

1.1 
ugl_Kg Units 

PRIORITY POLLUTANT BASE/NEU RAL EX' NDS 

Acenaphthene 2.3 220 522 J 810 1150 154 J UJ U 3270 J 2710 J BMDL 
Acenaphthylene 4.2 410 UJ LI U LI BMDL J 327 LIJ LIJ U 
Anthracene 2.3 220 1090 J 1870 3310 308 UJ U 6"150 J 4870 J 246 
Benzo(a)anthracene 9.3 910 2030 4100 5020 UJ 3670 771 11700 LI U 
Benzo(a)pyrene 3.0 290 2270 4040 3890 UJ LI 1500 8220 U U 
Benzo(b)fluoranthene 5.7 560 1770 4280 3270 UJ U 1280 8590 U U 
Benzo(g,h,i)perylene 4.9 480 U 2340 2200 UJ U 111 O U U U 
Benzo(k)fluoranthene 3.0 290 1930 2260 2830 UJ U 849 5140 U U 
bis(2-Chloroethoxy)methane 6.3 620 UJ U U U UJ 887 UJ UJ U 
Bis(2-chloroethyl) ether 6.8 660 UJ U U U LIJ U UJ UJ U 
bis(2-chloroisopropyl)ether 6.8 660 U U U U U U U U U 
bis(2-Ethylhexyl)phthalate 12 1200 U U 3340 UJ U U UJ UJ 2690 
4-Bromophenylphenylether 2.3 220 UJ U U U UJ U U U U 
Butylbenzylphthalate 12 1200 U U U UJ U U U U U 
2-Chloronaphthalene 2.3 220 UJ U U U UJ U VJ UJ V 
4- Chlorophenylphenyl ether 5.0 490 UJ U U U UJ U UJ UJ U 
Chrysene 3.0 290 2180 4050 4440 UJ U 1440 10800 U U 
Dibenz(a,h)anthracene 3.0 290 U U 636 J UJ LI U U U U 
1,2-Dichlorobenzene 2.3 220 UJ U U U LI U U LI U 
1,3-Dichlorobenzene 2.3 220 UJ U U U LI U U LI U 
1,4-Dichlorobenzene 5.2 510 UJ U U U UJ U UJ UJ U 
3,3'-Oichlorobenzidine 19.6 1920 UJ U U UJ UJ V UJ UJ U 
Diethylphthalate 12 1200 UJ LI U U VJ V UJ UJ U 
Dimethylphthalate 12 1200 UJ U U U UJ U UJ UJ U 
Di-n-butylphthalate 12 1200 UJ U U U UJ U UJ VJ U 
2,4- Dinitrotoluene 6.8 660 UJ LI U U UJ U UJ UJ U 
2,6-Dinitrotoluene 2.3 220 UJ LI U U UJ U UJ UJ U 
Di-n-octylphthalate 12 1200 U LI U UJ U U U LI U 
Fluoranthene 2.6 260 4130 J 7280 9940 1450 12500 J 2470 17900 J 15300 J 598 
Fluorene 2.3 220 651 J 968 1860 175 J BMDLJ 551 4340 J 3280 J BMDL 
Hexachlorobenzene 2.3 220 U LI U U U U U U U 
Hexachlorobutadiene 1.1 100 UJ U U U UJ U UJ UJ U 
Hexachlorocyclopentadiene 12 1200 UJ U U U UJ U LIJ UJ U 
Hexachloroethane 1.9 190 UJ U U U UJ U UJ UJ U 
lndeno{1,2,3-cd)pyrene 4.4 430 U 962 983 UJ LI BMDL U U U 
lsophorone 2.6 260 UJ U U U UJ U LIJ UJ U 

275 J 
UJ 

460 J 

u 
385 

BMDL 
u 

417 
UJ 
UJ 
u 

2380 
u 
u 

UJ 
UJ 
u 
u 
u 
u 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
u 

957 J 
384 J 

u 
UJ 
UJ 
UJ 
u 

UJ 
Naphthalene 1.9 190 864 J 625 889 180 J BMDLJ 535 5540 4320 256 526 Ii 

N-Nitroso-dimethylamine 12 1200 U U U U U U U U U U 
Nitrobenzene 2.3 220 VJ U U U UJ U UJ UJ U UJ I 
N-Nitroso-di-n-propylamine 12 1200 UJ U U U UJ U UJ UJ U UJ 
N-Nilroso-diphenylamine 2.3 220 UJ U U U UJ Li UJ UJ U UJ 1• 

Phenanthrene 6.4 630 4670 7980 10200 1280 14500 3730 21100 18400 973 1950 I 
Pyrene 2.3 220 2810 5060 J 7630 1060 J 9210 1900 13200 10400 412 J 681 
1,2,4-Trichlorobenzene 2.3 220 UJ U U U UJ U UJ UJ U UJ j 

be,,_ c~. I 
continued next page (see last page of table for notes) 



Dames and Moore Sample Numbe 
laboratory Sample Number 
Sampling Date Quant Quant 

Dilution Factor Limit Limit 
Units u~'l u- 1Kn 

PESTICIDES 

Aldrin 0.05 1.7 
Alpha-BHC 0.05 1.7 
Beta-BHC 0.05 1.7 
Gamma-BHC (Lindane) 0.05 1.7 
Delta-BHC 0.05 1.7 
Chlordane 1.0 33 
4,4'-DDT 0,10 3.3 
4,4'-DOE 0.10 3.3 

4,4'-DOD 2.5 83 
Dieldrin 0.10 3.3 
Endosutfan I 0,05 1.7 

Endosutfan II 0.10 3.3 
Endosutfan Sulfate 0.10 3.3 

Endrin 0.10 3.3 
Endrin Aldehyde 0.10 3.3 
Heptachlor 0.05 1.7 
Heptachlor Epoxide 0.05 1.7 
Toxaphene 2.0 65 
Atochlor-1016 0.55 18 

Arochlor-1221 0.55 18 
Arochlor -1232 0.55 18 
Arochlor-1242 0,55 18 
Arochlor -1248 0.55 18 
Arochlor -1254 1.0 33 
Arochlor-1260 1.0 33 

continued next page (see last page of table for notes) 

SB320F1 
HA1143 
9/26/93 

2000 
u-- 1Kn 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

SB320F2 S9321 F1 SB321F2 SB325F1 
HA1412 HA1476 HA1477 HA1430 
9/27/93 9/26/93 9/26/93 9/27/93 

175 175 190 345 
u- 1Kn u- 1Kn un/Kn un/Kn 

u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

1530 u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

SB325F2 S8326F1 SB326F10UP S8326.F2 SBa26F20UP 

HA1431 HA1418 HA1419 HA1424 HA1425 

9/27/93 9/27/93 9/27/93 9/27/93 9/27/93 

175 1775 1700 175 175 

ug/Kn un/Kn un/Kn un[Kn un/Ko 
--··-----i 

I 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 



TABLE. 2 (continued} 
SUMMARY OF ANALYTICAL RE SUL TS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

Dames and Moore Sample Numbe SB32Df1 SB32DF2 S0321 F1 SB321F2 

Laboratory Sample Number Quant Quant HA1143 HA1412 HA1476 HA1477 

Sampling Date Limit Limit 9/26/93 9/27/93 9/26/93 9/26/93 

Units u-'l unlKo un/Kn u- 1Kn u-1Kn un/Kn 

PRIORITY POLLUTANT INORGANI PARAI ETERS METALS) 

Antimony 60 6000 BMDLJ 12000 J 9300 9300 

Arsenic 10 1000 12000 J 10000 18000 9000 

Beryllium 1.0 100 570 590 J 430 340 

Cadmium 2.0 200 2100 UJ u u 
Chromium 10 1000 18000 J 19000 15000 14000 

Copper 10 1000 34000 J 37000 27000 21000 

lead 5.0 500 33000 J 36000 J 25000 14000 

Mercury 0.20 BO 400 J 130 150 BMDLJ 

Nickel 20 1000 30000 J 36000 J 25000 24000 

Selenium 5.0 500 u BMDLJ u BMOLJ 

Silver 10 1000 2700 u u u 
Thallium 10 1000 BMDLJ BMDLJ BMOLJ BMOLJ 

Zinc 20 2000 100000 J 12000 73000 53000 

mg/L mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg 

Cyanide, total 0.010 0.5 u u u u 
Phenols, total 0.10 3.0 u u u u 

LEGEND: 
U Compound was not detected at laboratory method detection limit. 
J Estimated value due to limitations identlied during the quality assurance review. 
UJ eported method detection limit is estimated due to limitations identified during the quality assurance review. 
B Compound was detected in a laboratory and/or field blank at similar concentrations. May 

represent laboratory and/or field contamination. 
R Unreliable result. Compound may or may not be present. 

Sample analyzed at multiple dilutions. Summary table is a hybrid of diluted and undiluted results. 
No standard available. Compound was qualitatively searched for. 

NA Not analyzed 
NP Not provided 
IND Indeterminate. Standard and/or spikes could not be detected at method detection limit. 

SB325F1 
HA1430 
9/27/93 

un/Kn 

11000 
5500 

690 
260 

50000 
42000 

280000 
230 

21000 
BMDLJ 

u 
u 

268000 
mg/Kg 

u 
u 

SB325F2 
HA1431 
9/27/93 

un/Kn 

7800 
5800 

510 
u 

32000 
82000 
76000 
BMDLJ 
28000 

UJ 
u 
u 

230000 
mg/Kg 

u 
u 

BMOL Below Method Detection limit reported by laboratory. 
Discrepancies may exist between the laboratory data tables and the data validation summary tables due to variations in the rounding of calculations. 

SB326F1 SB326F1DUP SB326F2 SB326F2DUP 

HA1418 HA1419 Hl\1424 HA1425 

9/27/93 9/27/93 9/27/93 9/27/93 
u- 1Kn unfKn un/Kn U"'/Ko 

BMDLJ 17000 J BMDL J BMDLJ 

7000 J 4700 J 5400 6500 J 

330 320 270 J 500 J 

u u UJ BMDLJ 

49000 50000 11000 17000 

20000 23000 21000 27000 

90000 110000 25000 25000 

140 110 BMDL J BMDLJ 

10000 12000 20000 27000 

BMDLJ BMDLJ UJ BMDLJ 

u u u u 
u u UJ BMOLJ 

110000 120000 40000 J 89000 J 

mg/Kg mg/Kg mg/Kg mg/Kg 

u u u u 
u u u u 



Dames and Moore Sample Numbe1 
Laboratory Sample Number 
Sampling Date Quant Quant 
Dilution Factor Limit Limit 
Units lu- 11 ' lu-'K-
PRIORITY POLLUTANT P/T VOi.AT 1,-.ECOM OUND 

Benzene 4.4 4.4 
Bromoform 4.7 4.7 
Carbon Tetrachloride 2.8 2.8 
Chlorobenzene 6.0 6.0 
Chlorodibromomethane 3.1 3.1 
Chloroethane 10 10 
Chloroform 1.6 1.6 
Dichlorobromomethane 2.2 2.2 
Dichlorodi11uoromethane 10 10 
1 , 1 - Dichloroethane 4.7 4.7 
1 ,2-Dichloroethane 2.8 2.8 
1 , 1 - Dichloroethene 2.8 2.8 
1,2-Dichloropropane 6.0 6.0 
cis-1,3-Dichloropropene 5.0 5.0 
Ethylbenzene 7.2 7.2 
Methyl bromide 10 10 
Methyl chloride 10 10 
Methylene Chloride 2.8 2.8 
1, 1,2,2-Teb"achloroethane 4.1 4.1 
Teb"achloroethene 4.1 4.1 
Toluene 6.0 8.0 
1,2-Dichloroethene (trans) 1.6 1.6 
1, 1, 1-Trichloroethane 3.8 3.8 
1, 1,2-Trichloroethane 5.0 5.0 
Trichloroethane 1.9 1.9 
Trichlorofluoromethane 10 10 
Vinyl Chloride 10 10 
trans-1,3-Dichloropropene 10 10 

.. '' 

SB327F1 
HA1147 
9/26/93 

1.0 
unlKn 

6.37 J 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 

62.6 JB 
UJ 
UJ 
UJ 
UJ 
UJ 

10.4 J 
UJ 
UJ 
UJ 
UJ 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

SB327F2 SB328F1 SB328F2 
HA1146 HA1175 HA1174 
9/26/93 9/25/93 9/25/93 

1.0 1.0 1.0 
unJKn uo/Ka ua/Ka 

UJ 3J 5.04J 
UJ UJ UJ 
UJ UJ UJ 
UJ UJ UJ 
UJ UJ UJ 
UJ UJ UJ 
UJ UJ 1 J 
UJ UJ UJ 
UJ UJ UJ 
UJ UJ UJ 
UJ UJ UJ 
UJ 1 J 9.12J 
UJ UJ UJ 
UJ UJ UJ 
UJ 1 J 2J 
UJ UJ UJ 
UJ UJ UJ 

32.8 49.3 JB 275 J 
UJ UJ UJ 
UJ UJ UJ 
UJ 3J 4J 
3J UJ 3.02J 

UJ 1 J UJ 
UJ 5 JB 41.9J 
3J 3,59J 3.97 J 

UJ UJ 2J 
2J UJ 13.9 J 

UJ UJ UJ 

SB329F1 SB329F2 SB329F2DUP SB338F1 SB338F2 
HA1145 HA1180 HA1181 HA1162 HA1163 
9/25/93 9/25/93 9/25/93 9/26/93 9/26/93 

5.0 2.0 1.0 1.0 1.0 
unlKa unlKa ua/Ka u-'Kn u-'Kn 

8J 1 J 2J 5.49J UJ 
u u UJ UJ UJ 

UJ u UJ UJ UJ 
u u UJ UJ UJ 
u u UJ UJ UJ 
u u UJ UJ UJ 
4 JB u UJ UJ UJ 
u u UJ UJ UJ 
u u UJ UJ UJ 
u u UJ UJ UJ 
u u UJ UJ UJ 

12 J 3J 4.43J 15.4J UJ 
u u UJ UJ UJ 
u u UJ UJ UJ 
u u UJ UJ UJ 

u u UJ UJ UJ 
u u UJ UJ UJ 

290JB 149JB 262J 330J 19.6JB 
u u UJ UJ UJ 
u u UJ UJ UJ 
4J u UJ 4J UJ 
u u UJ UJ UJ 

UJ u UJ UJ UJ 
207 35.4 18.7 J 51.5J 5.90J 

u u UJ UJ UJ 
UJ UJ 10.2J 28.5J UJ 
u UJ 10.0J UJ UJ 

UJ u UJ UJ UJ 



D8.mes and Moore Sample Numbe SB327F1 
Laboratory Sample Number HA11-47 
Sampling Date Quant Quant 9/26/93 
Dilution Factor Limit Limit 1.1 
Units {unn I (unlKn unlKa 
PRIORITY POLLUTANT ACID EXTR ,CTABL COMP DUNDS 

2-Chlorophenol 3.9 340 u 
2,4-Dichlorophenol 3.2 280 u 
2,4-Dimethylphenol 3.2 280 u 
4,6-Dinitro-2-methyphenol 29 2400 u 
2,4-Dinitrophenol 50 4300 UJ 
2-Nitrophenol 4.3 370 u 
4-Nitrophenol 2.9 240 u 
4-Chloro-3-methylphenol 3.6 310 u 
Pentachlorophenol 4.3 370 u 
Phenol 1.8 150 767 
2,4,6-Trichlorophenol 3.2 260 u 

.. page ( aeoh pag le for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, 11.LINOIS 

SB327F2 SB328F1 SB328F2 
HA1146 HA1175 HA1174 
9/26/93 9/25/93 9/25/93 

1.2 2.1 2.0 
unJKa unlKa u-'Kn 

u u u 
u u u 
u u u 
u UJ u 

UJ u u 
u u u 
u u u 
u u u 

UJ UJ u 
503 u u 

u u u 

SB329F1 
HA1145 
9/25/93 

2.8 
un/K,, 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

SB329F2 SB329F2DUP SB338F1 SB338F2 
HA1180 HA1181 HA1162 HA1163 
9/25/93 9/25/93 9/26/93 9/26/93 

2.4 2.9 1 .1 1.2 
un/K., u-'Kn u-'Kn unlt{n 

u u u u 
u u u u 
u u u u 
u u u u 
u u UJ UJ 
u u u u 
u u u u 
u u u u 
u u UJ UJ 
u u u u 
u u u u 



Dames and Moore Sample Numbe 
Laboratory Sample Number 
Sampling Date Quant Quant 
Dilution Factor Limit Limit 
Units unl un/Kn 
PRIORITY POLLUTANT BASE/NEU RAL EX IHACTA 

Acenaphthene 2.3 220 
Acenaphthylene 4.2 410 
Anthracene 2.3 220 
Benzo(a)anthracene 9.3 910 
Benzo(a)pyrene 3.0 290 
Benzo(b)fluoranthene 5.7 560 
Benzo(g,h,i}perylene 4.9 480 
Benzo(k)fluoranthene 3.0 290 
bis(2-Chloroethoxy)methane 6.3 620 
Bis(2-chloroethyl) ether 6.8 660 
bis (2 - chloroisopropyf) ether 6.8 660 
bis (2 - Ethylhexyl) phthalate 12 1200 
4-Bromophenylphenyl ether 2.3 220 
Butylbenzylphthalate 12 1200 
2-Chloronaphthalene 2.3 220 
4-Chlorophenylphenyl ether 5.0 490 
Chrysene 3.0 290 
Dibenz(a,h)anthracene 3.0 290 
1,2-Dichlorobenzene 2.3 220 
1,3-Dichlorobenzene 2.3 220 
1.4-Dichlorobenzene 5.2 510 
3,3' - Dichlorobenzidine 19.6 1920 
Diethylphthalate 12 1200 
Dimethylphthalate 12 1200 
Di-n-buty\phthalate 12 1200 
2,4- Dinitrotoluene 6.8 660 
2,6-Dinrtrotoluene 2.3 220 
Di-n-octylphthalate 12 1200 
Fluoranthene 2.6 260 
Fluorene 2.3 220 
Hexachlorobenzene 2.3 220 
Hexachlorobutadiene 1.1 100 
Hexachlorocyclopentadiene 12 1200 
Hexachloroethane 1.9 190 
lndeno(1,2,3-cd)pyrene 4.4 430 
lsophorone 2.6 260 

Naphthalene 1,9 190 
Nitrobenzene 2.3 220 
N-Nitroso-dimethylamine 12 1200 
N-Nitroso-di-n-propylamine 12 1200 
N-Nitroso-diphenylamine 2.3 220 
Phenanthrene 6.4 630 
Pyrene 2.3 220 
1,2,4-Trichlorobenzene 2.3 220 

continued next page (see last page of tabT61or notes) 

SB327F1 
HA1147 
9/26/93 

1.1 
U'"'Ko 

LE COMPOU 

670 
u 

636 
1170 J 

UJ 
UJ 
UJ 
UJ 
u 
u 
u 

UJ 
u 

UJ 
u 
u 

1310 J 
UJ 
u 
u 
u 

UJ 
u 
u 
u 
u 
u 

UJ 
1110 

961 
u 
u 
u 
u 

UJ 
u 

1670 
u 
u 
u 
u 

3770 
752 J 

u 

TABLE 2 (continued) 
SUMMARY OF ANAL YTICA!.. RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

S8327F2 SB328F1 SB328F2 
HA1146 HA1175 HA1174 
9/26/93 9/25/93 9/25/93 

1.2 2.1 2.0 
u,.JKo U'"'Kn u,..'Kn 

OS 

261 500 262J 
u u u 

543 722 316 J 
868J 1218 J 829 J 
733 1030 925 J 
926 1630 648 J 

u 588J u 
507 222 J u 

u u u 
u u u 
u R R 
u 379 JS 874 JB 
u u UJ 
u u UJ 
u u u 
u u u 

646 1100 806 J 
u u UJ 
u u u 
u u u 
u u u 
u u UJ 
u u u 
u u u 
u 579JB 1352 JB 
u u u 
u u u 
u u UJ 

1620 2960 1430 J 
322 791 230 J 

u u UJ 
u u u 
u UJ UJ 
u u u 
u 238 J 232 J 
u u u 

469 1040 u 
u u u 
u u u 
u u u 
u u UJ 

2270 4020 1510 J 
1130J 2640 1460J 

u u u 

SB329F1 S8329F2 SB329F2DUP SB338F1 SB338F2 
HA1145 HA1180 HA1181 HA1162 HA.1163 
9/25/93 9/25/93 9/25/93 9/26/93 9/26/93 

2.8 2.4 2.9 1.1 1.2 
u,..'Kn uo/Kn u-- 1Kn u,..JKn u ... 'Kn 

1120 520 566 J u 1050 
u u u u u 

1970 854 809 u 1830 
4140 1295 J 1284J u 2270 
1280 1140 1010J u 2110 
6650 2000 1690J u 1600 

607 J u UJ u 1030 
3600 u UJ u 1300 

u u u u u 
u u u u u 
R R R u u 

911 JB 460JB 822JB u u 
u u u u u 
u u UJ u u 
u u u u u 

4130 1390 u u u 
765J u 1220J u 2260 

u u UJ u u 
u u u u u 
u u u u u 
u u u u u 
u u UJ u u 
u u u u u 
u u u u u 

2235J 765JB 1991 JS 316JB u 
u u u u u 
u u u u u 

768J u UJ u u 
9300 3000 2930 247 J 3420 
1440 755 753 u 1400 

u u u u u 
u u u u u 

UJ UJ UJ u u 
u u u u u 

1252J 2B2J UJ u 398 J 
u u u u u 

3740 u 1270 u 2950 
u u u u u 
u u u u u 
u u u u u 
u u u u u 

9110 4000 3930 406 J 8350 
7440 2310 2340J 162J 2750 J 

u u u u u 



Dames and Moore Sample Numbe SB327F1 
Laboratory Sample Number HA1147 

Sampling Date Quant Quant 9/26/93 
Dilution Factor Limit Limit 350 

Units """ U"' 1Ka un/Kn 

PESTICIDES 

Aldrin 0.05 1.7 u 
Alpha-BHC 0.05 1.7 u 
Beta-BHC 0.05 1.7 u 
Gamma-BHC (Lindane) 0.05 1.7 u 
Delta-BHC 0.05 1.7 u 
Chlordane 1.0 33 u 
4,4'-0DT 0.10 3.3 u 
4,4'-DDE 0.10 3.3 u 
4,4'-DDD 2.5 83 u 
Dieldrin 0.10 3.3 u 
Endosulfan l 0.05 1.7 u 
Endosulfan II 0.10 3.3 u 
Endosulfan Sulfate 0.10 3.3 u 
Endrin 0.10 3.3 u 
Endrin Aldehyde 0.10 3.3 u 
Heptachlor 0.05 1.7 u 
Heptachlor Epoxide 0.05 1.7 u 
Toxaphene 2.0 65 u 
Arochlor-1016 0.55 18 u 
Arochlor-1221 0.55 18 u 
Arochlor-1232 0.55 18 u 
Arochlor-1242 0.55 18 u 
Arochlor-1248 0.55 18 u 
Arochlor-1254 1.0 33 u 
Arochlor-1260 1.0 33 u 

continued next page (see last page of table for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, 11.LINOIS 

SB327F2 SB328F1 SB328F2 
HA1146 HA1175 HA1174 
9/26/93 9/25/93 9/25/93 

175 3.6 35.9 
un/Kn un/Ka ua/Kn 

u u u 
u u 205 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

SB329F1 
HA1145 
9/25/93 

2.9 
u-- 1Kn 

u 
u 
u 
u 
u 
u 
u 
u 

20.0 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

SB329F2 SB329F2DUP SB338F1 SB338F2 
HA1180 HA1181 HA1162 HA1163 

9/25/93 9/25/93 9/26/93 9/26/93 

175 36.4 170 182 

U"' Ka ua/Ka un/Kn u~ 1Kn 

u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 



TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

Dames and Moore Sample Number SB327F1 SB327F2 SB326F1 SB326F2 SB329F1 SB329F2 SB329F2DUP SB336F1 SB338[]2 
Laboratory Sample Number Quant Quant HA1147 HA1146 HA1175 HA1174 HA1145 HA1160 HA1161 HA1162 HA1163 
Sampling Date Limit Limit 9/26/93 9/26/93 9/25/93 9/25/93 9/25/93 9/25/93 9/25/93 9/26/93 9/26/93 
Units ua/L ua[ISg uaLKo untKa ua/Ka uo/Ka un/Ka ug/Ka un1Ko ua/Ka ua/K 

PRIORITY POLLUTANT INORGANI< PARM ETERS METALS) - . 

Antimony 60 6000 13000 9000 U U R U U 9300 i 2000 
Arsenic 1 O 1000 5700 6500 3700 5900 11 000 9200 6500 8000 6600 
Beryllium 1.0 100 430 450 330 350 340 490 410 340 51 O 
Cadmium 2.0 200 U U U U UJ U U U U 
CtTomium 10 1000 16000 16000 14000 13000 11000 14000 12000 13000 19000 
Coppa- 10 1000 30000 34000 31000 30000 42000 J 56000 22000 35000 32000 
Lead 5.0 500 33000 1 00000 32000 32000 130000 J 220000 59000 53000 30000 
Metcury 0.20 60 120 160 BMDL J BMDL J BMDL J 98 170 230 BMDLJ 
Nickel 20 1000 30000 24000 34000 31000 25000 28000 20000 27000 34000 
Selenium 5.0 500 BMDL J BMDL J U U BMDL J BMDL J BMDL J BMDL J BMDLJ 
Silver IO 1000 U U BMDLJ BMDLJ U BMDL J BMDL J U U 
Thallium 10 1000 U BMDL J BMDL J BMDL J BMDL J BMDL J BMDL J BMDL J BMDL J 
Zinc 20 2000 60000 98000 71000 48000 120000 230000 84000 120000 63000 

Phenols, total 0.10 3.0 U U U U U U U U U 
~~ -~ ~1~1~1~1~1~1~1 ~ Cyanide, total I 0.010 0.5 U U U U U U U U U 

L__ - •• 

LEGEND: 
U Compound was not detected at laboratory method detection limit. 
J Estimated value due to limitations identified dtJ"ing the quality assurance review. 
UJ eported method detection limit is estimated due to limitations identified dLring the quality assurance review. 
B Compound was detected in a labcratory and/or field blark at similar concentrations. May 

represent labcratory and/a field contamination. 
R 
• 

Unreliable result. Compound may or may not be present. 
Sample analyzed at multiple dilutions. Summary table is a hybrid of diluted and undiluted results. 
No standard available. Compound was qualitatively searched for. 

NA Not analyzed 
NP Not provided 
IND lndetB"minate. Standard and/a spikes could not be detected at method detection limit. 
BMDL BelON Method Detection Limit reported by labaatory. 

Discrepancies may exist between the labaatory data tables and the data validation summary tables due to variations in the rounding of calculations. 





DATA VALIDATION/QUALITY ASSURANCE REVIEW 
PHASE I RCRA FACILITY INVESTIGATION 

CHEM-WASTE MANAGEMENT, INC .• CHICAGO INCINERATOR SITE 
SAMPLE COLLECTION DATES: SEPTEMBER 30 TO OCTOBER 10, 1989 

DAMES & MOORE JOB NO.: 13963-055-192 

LABORATORY REPORT NO.: 350212, 350216, 350221, 350223 & 350227 

INTRODUCTION 

A total of thirty (30) soil samples plus two (2) field-duplicate soil samples, 
one (1) vault sample, two (2) equipment field-blank samples and three (3) trip-blank 
samples were collected and submitted to Environmental Testing and Certification 
(ETC) of Edison, New Jersey (1992 Illinois Certification No. 100224). The samples 
included in the review are listed on Table 1. All soil samples were analyzed for Priority 
Pollutant (PP) Volatile Organic Compounds (VOA), Semivolatile Organic Compounds 
(BNA), Organochlorine Pesticides and Polychlorinated Biphenyls (PCBs), metals, total 
cyanide (CN) and total phenol. The VAULT sample, its associated trip blank and an 
equipment blank were analyzed for RCRA Appendix IX heated purge and trap (HP /T) 
VOAs and Appendix IX purge and trap VOAs. A second equipment blank was 
analyzed for RCRA Appendix IX purge and trap VOAs only. The trip-blank samples 
were analyzed for PP VOAs only. All samples were analyzed following USEPA SW-
846 Methodologies. 

Data were examined to assess the usability of the results. The organic 
data quality review is based upon a rigorous review of the reported hold times, 
surrogate recovery results, blank spike recoveries, matrix spike and matrix spike 
duplicate analyses, blank contaminants, internal standard area performance, Gas 
Chromatography/Mass Spectroscopy (GC/MS) tuning and calibration data. 

The inorganic and conventional parameter findings offered in this report 
are based upon review of the reported hold times, blank analysis results, blank spike 
recoveries, matrix spike recoveries, duplicate results, instrument calibration verification, 
post-digestion spike recoveries and Inductively Coupled Plasma (ICP) serial dilution 
analyses. 

The analytical data was presented in an ETC Abbreviated Data Format 
as requested by Chemical Waste Management, Inc. The laboratory retrieved the 
archived support documentation for the data validation review; however, not all support 
documentation was retrievable by the laboratory. Therefore, a quality assurance review 
rather than data validation is provided for select data points. The quality assurance 
reviews are not as rigorous as quantitative data validation and for these data, the 
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quality assurance review assumes the analytical results are correct as reported and 
merely provides an interpretation of the reported quality control results. 

Details of the data validation/ quality assurance review are presented in 
the narrative section of the report. The data is summarized in Table 2 of the report. 
Data qualifiers have been placed next to the results so that the data user can quickly 
assess the qualitative and/or quantitative reliability of the reported result. This report 
was prepared to provide a critical review of the laboratory analysis and reported 
chemical results. Quality assurance reviews of laboratory-generated data routinely 
identify problems associated with analytical measurements, even from the most 
experienced and capable laboratories. 

This review has been performed in accordance with the requirements 
specified in the "Laboratory Data Validation Functional Guidelines for Evaluating 
Organic Analyses" dated February 1988 and "Laboratory Data Validation Functional 
Guidelines for Evaluating Inorganic Analyses" dated July 1988. 

Sample ID 

SG334F1 
SB339F1 
SB339F2 
SB346Fl 
SB346F2 
SG334F2 
SG334F2-Dup 
SB333Fl 
SB333F2 
SG347F1 
SG347F2 
SG349Fl 
SG349F2 
SB341Fl 
SB341F2 
SG348Fl 
SG348F2 
SB340Fl 
SB340F2 
SB345Fl 
SB345F2 

HA1401 
HA1402 
HA1403 
HA1404 
HA1405 
HA1406 
HA1407 
HA1408 
HA1409 
HA1410 
HA1411 
HA1414 
HA1415 
HA1416 
HA1417 
HA1420 
HA1421 
HA1422 
HA1423 
HA1428 
HA1429 

TABLE l 

SAMPLES INCLUDED IN REVIEW 

Collection Date Analyses Requested• 

Laboratory Log Link No. 350212 

10/01/89 
09/30/89 
09/30/89 
09/30/89 
09/30/89 
10/01/89 
10/01/89 
10/01/89 
10/01/89 
10/01/89 
10/01/89 
10/01/89 
10/01/89 
09/30/89 
09/30/89 
09/30/89 
09/30/89 
09/30/89 
09/30/89 
09/30/89 
09/30/89 

Did not receive data for review 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
Did not receive data for review 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
Did not receive data for review 
Did not receive data for review 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
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Sample ID 

SB304Fl 
SB304F2 
SG330Fl 
SG330F2 

SG337Fl 
SP319Fl 
SG337F2 
SG337F2-Dup 
FILL0lEB 
FILL0lTB 

Lab ID Collection Date Analyses Requested* 

HA!485 
HAl486 
HA!487 
HA!488 

HAl465 
HA1471 
HAl475 
HAl476 
HAl519 
HAl698 

Laboratory Log Link No. 350216 

10/05/89 
10/05/89 
10/05/89 
!0/05/89 

PP VOA, RNA, Pesl/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, RNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, RNA, Pest/PCBs, Metals, CN & Phenols 

Laboratory Log Link No. 350221 

10/06/89 
10/05/89 
10/06/89 
10/06/89 
10/05/89 
10/05/89 

PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, RNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA 

Laboratory Log Link No. 350222 

VAULT HAl526 
VAULT0lTB HA!529 

10/06/89 
10/06/89 

HP/T VOA, VOA 
HP/T VOA, VOA 

SP3!9F2 

SG318Fl 
SG318F2 
FILL02EB 
FILL02TB 

Legend: 

PP VOA 
HP/T VOA 
VOA 

HA1472 

HAl469 
HA1470 
HA1518 
HA1699 

Laboratory Log Link No. 350223 

10/09/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 

Laboratory Log Link No. 350227 

10/10/89 
I0/10/89 
10/10/89 
10/10/89 

PP VOA, RNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
HP/T VOA, VOA 
PP VOA 

Priority Pollutant Volatile Organic Compounds 
RCRA Appendix IX Heated Purge & Trap Volatile Organic Compounds 
RCRA Appendix IX Volatile Organic Compounds 

PP RNA = Priority Pollutant Semi-volatile Organic Compounds (Base/Neutral/ Acid Extractable 
Compounds) 

PP Pest/PCB = 
PP Metals 
CN 
Phenols 

Priority Pollutant Organochlorine Pesticides and Polychlorinated Biphenyls 
Priority Pollutant Inorganic Parameters 
Total Cyanide 
Total Phenol 
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DATA QUALIFIERS 

The data validation review has identified aspects of the analytical data that 
require qualification. To confidently use any of the data within the data set, the data 
user should understand the limitations and qualifications presented. With regard to 
data usability, the following qualifiers are offered based upon the data provided. 

ORGANIC QUALIFIERS 

Hold Times: 

• Samples G334Fl, B339F2, G334F2-Dup, G347Fl, B340Fl, B345Fl (Log 
Link 350212), XFILLOlTB (LL 250221), SB318Fl and SG318F2 (LL 
350227) were analyzed for volatile organic compounds 1 to 4 days outside 
the recommended hold time. There is no impact on data usability and no 
qualifier has been applied. 

• Samples B339Fl, B346Fl, B333Fl, G341F2, B340F2 (Log Link 350212), 
SB304Fl, SB304F2 (LL 350216), SG337Fl, SG337F2-Dup (LL 350221) 
and SP219F2 (LL 350223) were analyzed for volatile organic compounds 
5 to 14 days outside the recommended hold time. The positive and non­
detected results may be biased low and have been flagged (J /UJ) estimate 
on Table 2. 

• Samples B346F2, G334F2, B333F2, G347F2, G349F2, G348Fl, G348F2 
and B345F2 (Log Link 350212) were analyzed for volatile organic 
compounds 15 to 19 days outside the recommended hold time. The 
positive results may be biased low and have been flagged (J) estimate. 
The non-detected results are unreliable (compound may or may not be 
present) and have been flagged (R) on Table 2. 

• Sample SP319F2 was analyzed for semi-volatile compounds 5 days outside 
the 40 day hold time requirement. The positive and non-detected results 
may be biased low and have been flagged (J /UJ) estimated on Table 2. 

Sample SP319F2 was analyzed for pesticides/PCBs 2 days outside the 40 
day hold time requirement. The confirmatory column analyses was 
performed 11 days outside hold time. It is this reviewer's opinion, 
however, that there is no impact on data usability and no qualifier has 
been applied. 
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Blank Contamination: 

• Due to the trace presence of the following volatile organic compounds in 
the associated laboratory and/ or field blank samples, positive results of 
these compounds in the field samples are qualitatively questionable and 
have been flagged (B) on Table 2. Reported concentrations which are 
greater than 5 times the blank concentration ( 10 times for methylene 
chloride) are regarded as "real" values and no qualifier is applied. 

Analyte 

Methylene chloride 

Toluene 

Associated Samples 

All field samples in LL-350212, 350216, 350221, 350222, 
320223 & 350227 

B304Fl, B304F2, G337F1, G337F2-Dup, P319F2, B318Fl, 
B318F2 

• Although there is no reason to question the validity of the positive bis(2-
ethylhexyl )phthalate, di -n-bu tyl ph thalate and/ or di-n-octylphthalate results 
in field samples associated with Log Link 350212 and 350216, it should be 
noted that phthalate esters are common laboratory and field contaminants 
and are found in percent concentrations in numerous plastics. 

• Due to the trace presence of the following semi-volatile organic com­
pounds (VOAs) in the associated laboratory and/or field blank samples, 
positive results for these compounds in the field samples are qualitatively 
questionable and have been flagged (B) on Table 2. Positive concentra­
tions which are greater than five times the blank concentrations ( ten times 
for phthalates) are regarded as "real" values and no qualifier is applied. 

Analyte Associated Samples 

Bis(2-Ethylhexyl)phthalate All field Samples in LL 350221, 350223 & 350227 
& n-Nitrosodi-n-propylamine 

Surrogate Recoveries: 

• The volatile surrogate compound recoveries for toluene-dB and bromo­
fluorobenzene, associated with sample SB345F2 (LL 350212), fell outside 
control limits. The positive results and non-detected results are regarded 
as estimated values and have been flagged (J /UJ) on Table 2. 

The base/neutral semi-volatile surrogate compound, terphenyl-d14, fell 
outside control limits (high) for samples B33 lFl, B339F2, B346Fl, 
G334F2-Dup, G349Fl, G349F2, B341Fl, B341F2, B340F2 (LL 350212), 
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B304Fl, B304F2 and G330Fl (LL 350216). No qualifier is required since 
only one surrogate per fraction fell outside control limits. 

• The base/neutral semi-volatile surrogate compounds, 2-fluorobiphenyl and 
terphenyl-dl4, fell outside control limits (high) for samples B346F2, 
G334F2, G347Fl and B340Fl (LL 350212). The positive results may be 
biased high and have been flagged (J) on Table 2. There is no impact on 
the non-detected values and no qualifier is applied. 

• The acid semi-volatile surrogate compound, phenol-d5, fell outside control 
limits (high) for samples B346Fl (LL 350212), B304F2 and G330Fl (LL 
350216). No qualifier is required since only one surrogate per fraction fell 
outside control limits. 

• The pesticide surrogate compounds, tetra-chloromethyl-xylene (TCMX) 
and dibutylchlorendate (DBC), fell outside control limits (low) for sample 
B341Fl (LL 350212). Positive results may be biased low and have been 
flagged (J). The method detection limit may be higher than reported and 
have been flagged (UJ) on Table 2. 

• The pesticide surrogate compounds, tetra-chloromethyl-xylene (TCMX) 
and dibutylchlorendate (DBC), fell outsi~de control limits (high) for sample 
B304Fl (LL 350216). Positive results may be biased high. There is no 
impact on the non-detected results and no qualifier is required. 

Initial and Continuing Calibration Results: 

• In the volatile fraction analysis, the initial and continuing calibration data 
associated with field samples VAULT, V AUL TOI TB, B346F1, B333F1, 
B341F2, B340F2 and B345F2 was not available for review. Therefore, no 
comments are offered regarding the quantitative validity of the reported 
results and the internal standard area performance. 

In the heated purge & trap volatile analyses of sample VAULT, VAULT-
01 TB and XFILL02FB, the initial and continuing calibration data was not 
available for review. Therefore, no comments are offered regarding the 
quantitative validity of the reported results. Additionally, the internal 
standard area performance could not be evaluated. 

• The base/neutral/acid extractable and pesticide/PCB support documenta­
tion for all samples in Log Link 350212 could not be located in hardcopy 
or magnetic tape by the laboratory. The results for the aforementioned 
samples are assumed to be correct as reported by the laboratory and any 
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data biases (high or low) were noted based upon an evaluation of the 
limited data provided. 

• Due to the high difference between the initial and continuing calibration 
response factors (%D >35% and <90%), all positive results for the 
following volatile compounds have been flagged ( J) estimated. The actual 
detection limit may be higher than reported and has been flagged (UJ) 
estimated in Table 2 of this report. 

Analyte 

Chloroethane 

Log Link Associated Samples 

Trichloroethene 

Trichloroethene 

Methylene chloride 

Bromomethane & 
Chloromethane 

Trichlorofluoro­
methane 

Dichlorodifluoro­
methane 

Vinyl chloride 

350212 

350212 

350216 
350221 
350223 

350227 

350212 
350221 
350227 

350212 

350212 
350221 
350222 

350212 
350216 
350221 

350212 

B339F2 

B339Fl, B346F2, G334F2, B333F2, G347F2, 
G348Fl, G348F2, G349F2 
B304Fl, B304F2 
G337Fl, G337F2-Dup 
P319F2 

B318Fl, B318F2 

G349F2, B341Fl 
XFILLOlTB 
XFILL02TB 

G349F2 

G349F2 
XFILLOlTB 
VAULT, VAULTOlTB 

G349F2 
G330Fl, G330F2 
P319Fl, G337F2, XFILLOlEB 

G349F2, B341Fl 

Due to the extremely high perc,.· t difference between the initial and 
continuing calibration response factors ( %D > 90% ), positive result for the 
following volatile compound have been flagged (J) estimated. The non­
detected values are unreliable and have been flagged (R) on Table 2. 

Analyte Log Link 

Chloroethane 350212 

350216 
350221 

Associated Samples 

B339Fl, B346F2, G334F2, B333F2, G347F2, G348Fl, 
G348F2 
B304Fl, B304F2 
G337Fl, G337F2-Dup 
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Analyte Log Link Associated Samples 

Chloroethane 350223 P319F2 
350227 B318Fl, B318F2 

• Due to the high difference between the initial and continuing calibration 
response factors (%D >35% and <90%), positive results for the following 
semi-volatile compounds have been flagged (J) estimated on Table 2. 

Analyte Log Link Associated Sample 

Hexachlorocyclopentadiene 350216 All field sample in LL 350216, 350221, 
350223 & 350227 

Butyl benzyl phlhalate, 350216 B304Fl, B304F2, G330Fl, G330F2 
Bis(2-ethylhexyl)phthalale & 
n-Nitroso-di-propylamine 

lndeno(l,2,3-c,d) pyrene, 350216 B304Fl, B304F2, G330F1, G330F2 
Dibenw(a,h)anthracene & 
Benw(g,h,i)perylene 

Nitrobenzene 350221 G337Fl, P319F1, G337F2, G337F2-Dup 
350223 P319F2 
350227 G318Fl, G318F2 

4-Nitrophenot 350221 G337F1, G337F2, G337F2-Dup 
350223 P319F2 
350227 G318F1, G318F2 

• For the pesticide/PCB analyses, the correlation coefficient for the initial 
calibration fell within acceptable control limits ( > 0.995) for all samples 
in LL 250216, 350221, 350223 and 350227. 

• For the pesticide/PCB analyses, the analytical sequence requirements 
were met. However, since the standard chromatograms were not available 
for review (quantitation reports only), no comments can be offered 
regarding an evaluation of the system performance with regards to 
adequate resolution. 

The DDT /Endrin evaluation standard was not provided for the pesti­
cide/PCB analyses of LL 350216. Therefore, the qualitative validity of the 
positive DDE result in sample G330F1 cannot be assessed. 

• The DDT/Endrin percent breakdown associated with LL 350221, 350223 
and 350227 was evaluated and fell within acceptable control limits on the 
primary column. The combined DDT /Endrin percent breakdown was 



greater than 30% on the confirmatory column; however, there is no 
impact on data usability since no samples in this log link were positive for 
either DDT, Endrin, or their breakdown products. 

Internal Standard Area Performance: 

The area count of the volatile internal standard, chlorobenzene-d5, 
associated with samples SB304Fl, SG330F1, SB330F2 (LL 350216), and 
SG337F2-Dup (LL350221) were reported outside the control limits (low). 
The positive and non-detected compounds quantitated against this internal 
standard for these samples may be biased low and have been flagged 
(J/UJ) estimated on Table 2. 

• The area count of the volatile internal standards, difluorobenzene and 
chlorobenzene-d5, associated with samples SP319Fl (LL 350221), 
SG318Fl and SG318F2 (LL 350227) were reported outside the control 
limits (low). The positive and non-detected compounds quantitated 
against these internal standards for these samples may be biased low and 
have been flagged (J/UJ) estimated on Table 2. 

• The area count of the semi-volatile internal standards, chrysene-d12 and 
perylene-d12, associated with samples G337F2, G337F2-Dup (LL 350221) 
and G318F2 (LL 350227), were reported outside the control limits (low). 
The positive and non-detected compounds quantitated against these 
internal standards for this samples may be biased low and have been 
flagged (J /UJ) estimated on Table 2. 

Matrix Spikes (MS) and Matrix Spike Duplicate (MSD) Results: 

• Field duplicate samples G334F2 and G334F2-Dup (LL 350212) were 
collected and submitted to the laboratory. Overall, the reproducibility of 
the organic analyses are good, providing a positive indication of the field 
techniques and laboratory precision associated with these samples. 

• Field duplicate samples SG327F2 and SG327F2-Drry (LL 350221) were 
collected and submitted to the laboratory. Several compounds were 
detected at trace concentrations in SG327F2-Dup which were not detected 
in SG327F2. The poor reproducibility may be due to a lack of sample 
homogeneity. The positive and non-detected results are regarded as 
estimated values and have been flagged (J/UJ) on Table 2. 

• In the semi-volatile analysis of LL 250216, the blank spike, MS and MSD 
recoveries were high for bis(2-ethylhexyl)phthalate and butyl benzyl 
phthalate. The positive results for these compounds may be biased high 
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and have been flagged (J) on Table 2. There is no impact on the non­
detected values and no qualifier is applied. 

Additional Comments: 

• As per the requirements, all values calculated below the method detection 
limit should be considered estimated and have been flagged ( J) in Table 2 
of this report. 

INORGANIC and CONVENTIONAL PARAMETER QUALIFIERS 

General Comments: 

• With the exception of the sample preparation log, no support documenta­
tion was received for review for the metal and conventional parameters 
associated with ETC Log Link 350212. Therefore, no comments are 
offered regarding the qualitative or quantitative validity of the reported 
results in the aforementioned data set. 

• In the metals fraction, this reviewer has observed that for the ICP con­
centrations reported at 10 to 15 times above the method detection limit 
(MDL), the data validation cannot reproduce the laboratory reported 
results. The calculation obtained during data validation is consistently 
higher than the laboratory reported concentration. This is due to the fact 
that the interelement correction factors in the ICP instrument have been 
externally calculated. Since this external interelement correction factor is 
not available for review, the reported results for low level samples cannot 
be reproduced. It should be noted that positive ICP reported results that 
are significantly above than the MDL were reproduced and validated, 
since this interelement correction factor becomes negligible at higher 
concentrations. The data review assumes that the low level reported 
concentrations are correct as reported and it is this reviewer's opinion that 
data usability is not impacted. 

Hold Times: 

• All samples were digested and analyzed within the required hold time 
criteria for metals and cyanide. The preparation and analysis date of the 
total phenols was not available for review; however, based upon the date 
of report, it appears that the hold time criteria was met for the total 
phenols analyses as well. 
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Blank Contamination: 

No blank contaminants have been identified that require qualification on 
the metals or cyanide for the samples included in log links (LL) 350200, 
350202 and 350203. 

Inductively Coupled Plasma (ICP) Serial Dilution Results: 

• The ICP serial dilution analyses of zinc was greater than 10% for sample 
BS-5 (QC Batch 30087). However, this does not impact the field samples 
in Log Links 350216, 250221, 350223 and 350227 and no qualifier is 
required. 

Matrix Spike (MS) and Duplicate (DU) Summary Results: 

• The matrix spike recovery of zinc in the spiked sample BS-5 was outside 
(low) control limits. No qualifier has been applied since the concentration 
of this analyte in the unspiked sample was greater than 4 times the spike 
concentration. 

• Zinc exhibited a high percent difference in the duplicate analysis of SB-5. 
There is no impact, however, on the samples associated with LL 350216, 
350221, 350223 and 350227 and no qualifier has been applied. 

• Field duplicate samples B334F2 and G334F2-Dup (LL 350212) were 
collected and submitted to the laboratory. The positive results in sample 
B334F2 were consistently higher than B334F2-Dup. The lack of repro­
ducibility may be due to a lack of sample homogeneity. The positive 
results in the duplicate pair are regarded as estimated values and have 
been flagged (J) on Table 2. 

• Field duplicate samples G337F2 and G337F2-Dup (LL 350221) were 
collected and submitted to the laboratory. Overall, the reproducibility of 
the metal and cyanide results are good, providing a positive indication of 
the field techniques and laboratory precision associated with the"'! 
samples. 

Post-Digestion Spike Recoveries: 

• The post-digestion spike recoveries of the following analytes were outside 
the control limits (low). Positive and/or non-detected results of these 
analytes for the associated samples may be biased low and have been 
flagged (J /UJ) estimated. 
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Analyte 

Arsenic 

Selenium 

Additional Comments: 

Log Link 

3502221 

350216 
350221 
350223 
350227 

Associated Samples 

P319Fl 

G330Fl, G330F2 
G337Fl, G337F2, G337F2-Dup, P319Fl 
P319F2 
G318F1, G318F2 

• The laboratory reports several inorganic results as below the method 
detection limit (BMDL). These are reported as BMDL on Table 2. The 
actual concentrations are not calculated during the data validation review 
since the interelement coefficient factors were not provided. 
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1 
LHUues ana wioore ~ampte ,-.m ...... r 
labomtoty Sample l'lklmber 
Sampling Date Quant Quant 
Dilution Faclor Limit Limit 
Units unn unMn 

rRTORITY POLLUTANT P/T Vol.A Th 

Benzene 4.4 4.4 
Bromoform 4.7 4.7 
Crubon T elrachloride 2.8 2.8 
O,loroberu:ene 6.0 8.0 
0110fcxlibromome1hane 3.1 3.1 
Olloroethane 10 10 
2-0,loroethylvhyl e1her 10 10 
Oiloroform 1.6 1.6 
Dichlorobromome1hane 2.2 2.2 
Oichlorodifuorome1hane 10 10 
1, 1-Dichloroe1hane 4.7 4.7 
1,2-Oichloroethane 2.8 2.8 
1, 1-Dichloroethene 2.8 2.8 
1,2-Dichloropropane 6.0 6.0 
cis-1,3- Dichloropropene 5.0 5.0 
Ethylbenzene 7.2 7.2 
Mehyl bromide 10 10 
M_.,y\ chloride 10 10 
Mel1ylene Olloride 2.8 2.8 
1, 1,2,2-Tetrachloroethane 4.1 4.1 
Tetmchloroethene 4.1 4.1 
Toluene 6.0 6.0 
1,2-Dichloroethene (trans) 1.6 1.6 
1, 1, 1-Trichloroe1hane 3.8 3.8 
1, 1,2-Trichloroe1hane 5.0 5.0 
Tridlloroe1hene 1.9 1.9 
Trichlorofluoromelhane 10 10 
Vinyl Olloride 10 10 
trans-1,3-0ichloropropene 10 10 

•-- lLLi_J ____ l__ 

TABLE 2 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

~u-,1 ..,a:,3~2 ::st:S.134t 2 r n;,;,~ 2 - uup 
HA1408 HA1409 HA1400 HA.1407 

10/01/89 10/01/89 10/01/89 10/01/89 
10.0 1.0 1.0 1.0 

unll<n unMn unMn u-=-

573J 25.9J A u 
w A R u 
w A R u 
w A R u 
w R R u 
w R R u 
w A R u 
w R R u 
w R R u 
w R R u 
w R R u 
w A R u 

31.9J 13.6J R u 
w R R u 
w A R u 

88.SJ 2.4 J R u 
w A A u 
w R R u 

141 J 59.1 J 22.4J 29.1 B 
w A R u 
w 2.1 J A u 

657 J 23.4 J 1.8J u 
w A R u 
w A R u 
w R 1.7 J u 
w 4.21 J R u 
w 2.1 J 2.4J 6.3J 
w R R u 
w R R u 

""""'" 1 
1~3~2 

HA1402 HA.1403 
9/30/89 9/30/89 

1.0 1.0 
u-=- u-=-

0.64J 1.3J 
w u 
w u 
w u 
w u 
w w 
w u 
w u 
w u 
w u 
w u 
w u 
w 2.1 J 
w u 
w u 
w u 
w u 
w u 

47.9 JI 81.1 B 
w u 
w u 
2.8J 1.9 J 
w u 
w u 
1.8J 3.0J 
w 3.05 
2.6J 3.0J 
w u 
w u 

"""""'' I ~34UI 2 
HA1422 HA1423 
9/30/89 9/30/89 

1.0 50.0 
u-=- u-Ng_ 

3.7 J 1.2J 
u w 
u w 
u w 
u w 
u w 
u w 
u w 
u w 
u w 
u w 
u w 

2.5J 227 
u w 
u w 
u w 
u 472 
u w 

30.98 w 
u w 
u w 

1.BJ 3.7 J 
u w 
u w 
u w 
u w 

1.2 J w 
u w 
u w 

;:;,o:" A~ 

F!-11 HI 
9/ 
1 

' 

-

16 
89 

&-JI 
700 

u 
u 

4.4 J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

1.6 
u 
u 

71 J 
u 
u 
u 
u 
u 
u 
u 



CiruTles endMooreSample Number 
Laborato,y Sample M.lmber 
Sampling Date 
Dilution Factor 
Units I ug 
P ... - .. 111 rUL.Lu1,,,_,.1 .,,,,""1u_..~ lls 

2-0llorophenol 3.9 340 u 
2,4-Dichlorophenol 3.2 280 u 
2,4-0ime1hytphenol 3.2 280 u 
4,6-0initro-2-me1hyphenol 29 2400 u 
2, 4-Dinitroph enol 50 4300 u 
2-Nitrophenol 4.3 370 u 
4- Nitrophenol 2.9 240 u 
4-0lloro-3-me1hytphenol 3.6 310 u 
Pentachloropheno« 4.3 370 u 
Phenol 1.8 150 6000 
2,4,6-Trichlorophenol 3.2 280 u 

continued next page (see last page of table for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

2090 u 312 
u u u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

SB339F2 
Hl\1403 
9/30/89 

1.4 
u 

u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u 32800 
u u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

7080 
u 

llB341Fl 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 



Iuames end Moore ~ample Numoer .:,c333t-1 
Laboratory Sample Number HA1408 
Sampling Date Quant Quant 10/01/89 
Dilution Factor Limit Limit 10_0 
lklils u•• """'" u 

1PHIOR111 ·~-- ,.,..,, ... ,r., ...... 

Acenar:t,1hene 2.3 220 3970 
Acenai:t,1hylene 4.2 410 4790 
An1hmcene 2.3 220 7330 
Benzo(a) an1hracene 9.3 910 u 
Benzo( a) pyrene 3.0 290 u 
Benzo(b)fluoranthene 5.7 580 u 
Benzo(g,h,9perylene 4.9 480 u 
Benzo(k)fluoran1hene 3.0 290 u 
bis(2-0iloroethoxy)me1hane 6.3 620 u 
Bis(2-chloroe1hy~ ether 6.8 880 u 
bis(2-chloroisopropytether 6.8 880 u 
bis{2-E1hylhoxyQphflalate 12 1200 u 
4-Bromophenylphenyl ether 2.3 220 u 
Butylbenzylphthalate 12 1200 u 
2-0iloronaph1halene 2.3 220 u 
4-0\lorophenylphenyl ether 5.0 490 u 
Ouysene 3:0 290 u 
Dibenz(a,h)an1hracene 3.0 290 u 
1,2-Dichlorobenzene 2.3 220 u 
1,3-Dichlorobenzene 2.3 220 u 
1,4-Oichkxobenzene 5.2 510 u 
3,3'-Dichlorobenzdi'le 19,6 1920 u 
Dio1hylphflalate 12 1200 u 
Dimethylph1halate 12 1200 u 
Di-n-butylphthalate 12 1200 u 
2,4-Dinitrotoluene 6.8 880 u 
2,6- Dinitrotoluene 2.3 220 u 
Di-n-octylph1halate 12 1200 u 
Fh.Joranlhene 2.6 280 9430 
Fllorene 2.3 220 921 
Hexachlorobenzene 2.3 220 u 
Hexachlorobutadlme 1.1 100 u 
Hexachtorocyclopentadiene 12 1200 u 
Hexachloroethane 1.9 190 u 
Jndeno(1,2,3-cd)pyrene 4.4 430 u 
lsophorone 2.6 280 u 
Naphthalene 1.9 190 20300 
Nitrobenzene 2.3 220 u 
N-Nitroso-dimethylamine 12 1200 u 
N-Nitroso-di-n-propylamhe 12 1200 u 
N-Nitroso-diphenylamhe 2.3 220 u 
Phenan1hrene 6.4 630 27100 
Pyrene 2.3 220 12000 
1,2,4-Trichlorobenzene 2.3 220 u 

" 
+;,..,, n ... vt n..,.,. ,.,_ aa• n..,., .. n, tnn,,., ~rv nniaa• 

TABLE 2 (continued} 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASlE MANAGEMENT 

CHICAGO, IUINOIS 

.:,a333t-2 .:,o..:,34t-2 11:133-.r 2 -Uup 
HA.1409 HA.1406 HA.1407 

10/01/89 10/01/89 10/01/89 
1.5 1.0 1.2 

"""'" u·"'• ...... 
867 u u 

1410 u u 
2130 u u 
4710 u u 
2780 u u 
3200 u u 
653 u u 

u u u 
u u u 
u u u 
u u u 

360J 2130 u 
u u u 
u u u 
u u u 
u u u 

2440 u u 
340J u u 

u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u 265 535J 
u u u 
u u u 
u u u 

3970 u u 
2100 u u 

u u u 
u u u 
u u u 
u u u 

360J u u 
u u u 

6740 u u 
u u u 
u u u 
u u u 
u u u 

n20 u u 
4650 u u 

u u u 

sB339t-1 
HA.1402 
9/30/89 

1.2 

"""'" 

190J 
u 

576 
3140 
2040 

u 
u 

4670 
u 
u 
u 
u 
u 
u 
u 
u 

1670 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

4130 
u 
u 
u 
u 
u 
u 
u 

423 
u 
u 
u 
u 

2450 
3090 

u 

I .:,03391-'2 I St:1340~1 
HA.1403 HA1422 
9/30/89 9/30/89 

1.4 10_0 
U""'" u---

u u 
u u 
u u 

880J u 
493 u 
573J u 

u u 
733 u 

u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

403 u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

363J u 
u u 
u u 
u u 

857 u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

185 J 2870J 
u u 
u u 
u u 
u u 

860J 1700J 
671 u 

u u 

Sij34-0F2 
HA1423 
9/30/89 

12.0 
u---

u 
u 
u 

1120 J 
1910 J 
2600 J 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

5000 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

4165 J 
5100 

u 

SB:i: 
HA 
9/3 

~ 

ITIT7J 14rn II 

I 
~i 

3220 
u 

5810 
15000 
13000 
19200 

u 
2720 

u 
u 
u 
u 
u 
u 
u 
u 

16400 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

31200 
3710 

u 
u 
u 
u 

307'2 
u 

2620 
u 
u 
u 
u 

22400 
26400 

u 

J 

11 

Ji 



uames an(fMoore .:)ample Number o:m333t-1 
Laboratory Sample Number HA1408 
Sampling Date Quant Quant 10/01/89 
Dilution Factor Limit Limit 3.5 
Units unn unMn unMn 

. --··-·---
Aldrin 0.05 1.7 u 
Alpha-BHC 0.05 1.7 u 
Beta-BHC 0.05 1.7 u 
Gamma-BHC (Undane) 0.05 1.7 u 
Oet'a-BHC 0.05 1.7 u 
Olloo::lane 1.0 33 u 
4,4'-DOT 0.10 3.3 u 
4,4'-DDE 0.10 3.3 u 
4,4'-DOD 2.5 63 u 
Dieid!TI 0.10 3.3 u 
Endosulfan I 0.05 1.7 u 
Endosulfan II 0.10 3.3 u 
EndosulfM SUifate 0.10 3.3 u 
Endrin 0.10 3.3 u 
Endrin Aldehyde 0.10 3.3 u 
Heptachlor 0.05 1.7 u 
Heptachlor Epoxide 0.05 1.7 u 
Toxaphene 2.0 85 u 
Arochlor-1016 0.55 18 u 
Arochlor-1221 0.55 18 u 
Arochlor-1232 0.55 18 u 
Arochlor-1242 0.55 18 u 
Arochlor-1248 0.55 18 u 
Arochlor-1254 1.0 33 u 
Arochlor-1260 1.0 33 u 

- ............... --i. .... ,.,_ ,,. ............ ,., ... ...,, .......... ·- .... -

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASlE MANAGEMENT 

CHICAGO, ILLINOIS 

I .:,• 333t-2 , .::,• 334t-2 I tl33<t-1 2-Uup 
HA1409 HA1406 HA1407 

10/01/89 10/01/89 10/01/89 
4.3 1.0 3.5 

unMn ---- u---

u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u LI u 
LI LI LI 
u LI u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

..::,• 339t-1 
HA1402 
9/30/89 

3.5 ----
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
LI 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

I .:)l:J339F2 ~lj340F 1 I ~tl340F2 •=i HA1403 HA1422 HA1423 HA1416 
9/30/89 9/30/89 9/30/88 9/30/89 

4.0 3.3 3.3 3.4 
u--- u--- u--- u-=-

' ! 

u u u w ' u u u w ' 
u u u w 
u u u w 
u u u w 
u u u w 
u u u w 
u u u w 
u u u 22.3 J 
u u u w 
u u u UJ 
LI u u w 
LI LI u w 
u LI LI w 
u u u w 
u u u w 
u u u w 
u u u w 
u u u w 
u u u w 
u u u w 
u u u w 
u u u w 
u u u w 
u u u w 



Dames and Moore Sample Number SB333F1 
Laboratory Sample Number Quant Quant HA1408 
Sampling Date Limit limit 10/01/89 

Units un'L u-'Kn --•--
PRIORITY POLLUTANT INORGANIC PARAMET RS (ME ALS) 

Antimony 60 6000 18000 

Arsenic 10 1000 9900 

Beryllium 1.0 100 610 
Cadmium 2.0 200 500 
Chromium 10 1000 61000 

Copper 10 1000 51000 

Lead 5.0 500 130000 

Mercury 0,20 60 260 
Nickel 20 1000 33000 

Selenium 5.0 500 BMDLJ 

Sliver 10 1000 u 
Thallium 10 1000 BMDLJ 
Zinc 20 2000 244000 

mg/L mg/Kg mg/Kg 
Cyanide, total 0.010 0.5 u 
Phenols lota1 0.10 3.0 u 

LEGEND: 
u Compound was not detected al laboratory method detection Umlt. 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

SB333F2 SB334F2 B334F2-Dup 

HA1409 HA1406 HA1-407 

10(01/89 10/01/89 10/01/89 
•-•Kn -•- gnlKn 

BMDLJ 11000 J UJ 
6000 6200 J 5200 J 

520 360 J BMDLJ 
BMDLJ u u 
16000 14000 J 3900 J 
13000 18000 J 3700 J 
77000 11000 J BMDLJ 
BMDLJ BMDLJ UJ 
13000 21000 J 4900 J 

BMDLJ UJ UJ 
u u u 

BMDLJ u UJ 
99000 47000 J 24000 J 
mg/Kg mg/Kg mg/Kg 

u u u 
u u u 

Estimated value due lo llmllallons Identified during the quallly assurance review. 
UJ 
B 

R 

eported method detection llmll ls estimated due to Umltallona ldenUlled during the quaUty assurance review. 
Compound was detected In a laboratory and/or lleld blank al slmHarconcentrallons. May 
represent laboratory and/or lleld contamination. 
UnreHable result. Compound may or may not be present. 
Sample analyzed al multlple dilutions. Summary table I• a hybrid ol dlluted and undiluted results. 
No standard avaUable. Compound w1n1 qualltallvely searched !or. 

IND Indeterminate. Standard and/or 1plkes c0uld not be detected al method delecUon limit. 
BMDL Below Method Detection Limit reported by laboratory. 

S8339F1 
HA1402 
9/30/89 

··-'Kn 

20000 

u 
2300 

1700 
41000 

26000 

55000 

140 
22000 

2500 J 
u 

BMDLJ 
230000 

mg/Kg 
0.632 

u 

Discrepancies may t;t)(lsl between the laboratory data tablas and the data vaUdallon summary tables due to variations in the rounding of calculatlons. 

88339F2 SB340F1 5B340F2 SB341F1 l 
HA1403 HA1422 HA1423 HA1416 I 
9/30/89 9/30/89 9/30/89 9/30/69 

I -•-- unlKn ··-'Kn ~~l!'S~L~~l 

19000 12000 BMDLJ 21000 
I 
' 

13000 31000 25000 27000 I 
2300 2000 1400 2000 

1000 4300 3800 4200 

37000 51000 45000 58000 

29000 34000 32000 133000 

62000 41000 49000 4 70000 

BMDLJ 140 130 '90 

30000 30000 18000 25000 

1900 BMDLJ 3300 2100 

u 1900 3100 u 
BMDLJ BMDLJ BMDL J 1500 

190000 210000 190_t;,00 ,rn3000 

mg/Kg mg/Kg mg/Kg mg/Kg 
u u u u 
u 6.0 6.2 u 



vwnes ana Moore ~ample Number 
Laboratory Sample Number 
Sampling Date Quant 
Dilution Factor Limit 
lklits ~ l'RIOl!flY"l'uLLU,~~• r,. •~"L.tc 

Benzene 4.4 
Bromoform 4.7 
Carbon T elrachloride 2.8 
Oilorobenzene 6.0 
O!lorodibromome1hane 3.1 
Oiloroe1hane 10 
2-0lloroe1hylvhyl ether 10 
Odoroform 1.6 
Dichlorobromomethane 2.2 
0ichlorodrfuoromethane 10 
1, 1-Dichloroellane 4.7 
1,2-0ichloroetharle 2.8 
1, 1-0ichloroel'lene 2.8 
1,2-Dichloropropane 6.0 
cis-1,3-0ichloropropene 5.0 
Ellylbenzene 7.2 
Methyf bromide 10 
Molhyl chloride 10 
Methylene Olloride 2.8 
1 , 1,2,2-Tetmchloroelhane 4.1 
T etrachloroetlene 4.1 
Toluene 6.0 
1,2-Dichloroethene {trans) 1.6 
1, 1,1-Trichloroethane 3.8 
1, 1,2-Trichloroethane 5.0 
Tridiloroe1hene 1.9 
Tridllorofluoromethane 10 
Vinyl Olloride 10 
tmns-1,3-Dichloropropene 10 

' +in,,..,., navf,..,.,..,. ,. ,..,f ........... ,..,, ...... , .. ~ ................... , 

Quant 
Limit 

unn<n 

4.4 
4.7 
2.8 
6.0 
3.1 
10 
10 
1.6 
2.2 
10 
4.7 
2.6 
2.8 
6.0 
5.0 
7.2 
10 
10 
2.8 
4.1 
4.1 
6.0 
1.6 
3.6 
5.0 
1.9 
10 
10 
10 

TABLE 2 
SUMMARY OF ANALYTICAL RES UL TS 

PHASE II INVESTIGATION 
CHEMICAL WAS1E MANAGEMENT 

CHICAGO, ILLINOIS 

..>o341t-2 oo3-...,r1 ..>u~45t-2 
HA.1417 HA1428 HA1429 
9/30/89 9/30/89 9/30/89 

20.0 2.0 1.0 

"""'" U""" U""'" 

250J 31.4 1.5 J 
UJ u A 
UJ u R 
UJ 63.0 R 
w u A 
w u R 
UJ u R 
w u A 
w u R 
w u R 
w u R 
UJ u A 
UJ 12.7 R 
UJ u R 
UJ u R 
UJ 6.3J 1.4 J 
UJ u R 
UJ u A 

118.JE 59.7B 18.6J 
UJ u R 
UJ u R 
4.7 J 191 13.2J 
UJ u R 
UJ u A 
UJ u R 
UJ u R 
UJ u 1.BJ 
UJ u R 
UJ u A 

.,;i,o346t-1 -oo346t-2 oJo347t-1 ,;,o349t-1 .;,o349f'.'2 
HA.1404 HA1405 HA.1410 HA.1414 HA1415 
9/30/89 9/30/89 10/01/89 10/01/89 10/01/89 

20.0 1.0 1.0 10.0 20.0 
unMn """'" """'" """'" """'" 

w R u u 154 
w R u u w 
w R u u w 

322J R u u 3.4 J 
w R u u w 
w R u u w 
w A u u w 
w R u u w 
w R u u w 
w R u u w 
w R u u w 
w R u u UJ 
UJ R u u UJ 
UJ R u u UJ 
UJ R u u UJ 

863J R u 2.0J 1700 
UJ R u u UJ 
UJ A u u UJ 

98.8 .J' 8.99 .J' 25.0B 1738 405 .J' 
UJ R u u UJ 
UJ R u 976 424 J 

622 J 1.4 J u 3.!5J 2720 J 
UJ R u u UJ 
UJ R u u UJ 
UJ R u u UJ 
UJ R u u 45.0 J 
UJ R 2.9J 1.4 J UJ 
UJ R u u UJ 
UJ R u u UJ 



Dames and Moore SampleNumber 
Laboratory Sample Number 
Sampling Date Quant Quant 
Dilution Factor Limit Limit 
lklits ug/L ua/Ka 
PRIORl1Y POLLUTANT ACID EXTRACTABLE COMP1 UNDS 

2-0ilorophenol 3.9 340 
2,4-Dichlorophenol 3.2 260 
2,4-0imeltlylphenol 3.2 260 
4 ,6-Dinitro- 2-meltl yphenol 29 2400 
2,4-0initrophenol 50 4300 
2-Nitrophenol 4.3 370 
4- Nitrophenol 2.9 240 
4-0iloro-3-me1hylphenol 3.6 310 
Pentachlorophen ol 4.3 370 
Phenol 1.8 150 
2,4,6-Trichlorophenol 3.2 260 

,..,.,...t,n,, ..,..,.,,f nan A .,_ .. .,t ,......,.., ,_ +...-., ... Y,.... ,.,,.,...,_, 

TABLE 2 ( continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASlE MANAGEMENT 

CHICAGO, ILLINOIS 

S834TF2 Sl3345r1 ~8345r2 
HA1417 HA1428 HA1429 
9/30/89 9/30/89 9/30/89 

1.3 1.3 2.0 
ua/l(o ua/Ka ua/Ka 

u 21500 6170 
185J 26000 1130 

u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u 4390 u 
u u u 

SB3·4·5r1 ~B346r-2 ....... 347r1 ....... 349r1 ~Jl349r2 
HA1404 HA1405 HA1410 HA1414 HA1415 
9/30/89 9/30/89 10/01/89 10/01/89 10/01/89 

13.0 1.0 1.2 1.7 1.2 
ua/Ka ua/Ka ua/Kn u_g/Ka ug/Kg 

6740 u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 

2050 1880 u 1450 u 
u u u u u 



~runes anirMoore Sample Numoer 
Laboratory Sample Number 
Sampling Date Quant Quant 

ilution Factor Limit Limit 
l..11:,its ~ unMn 
• IORITV POLLUTANT BA ----= •m..,UC 

Acenaphlhene 2.3 220 
Acenaphthylene 4.2 410 
Anthracene 2.3 220 
Benzo(a)anthmcene 9.3 910 
Benzo(a) pyrene 3.0 290 
Benzo(b)fluomntlene 5.7 580 
Benzo(g,h,~perylene 4.9 480 
Benzo(k)fluomnthene 3.0 290 
bis(2-0iloroe1hoxy)methane 6.3 620 
Bis(2-chloroethyQ ether 6.6 660 
bis(2-chloroisoprq,yfether 6.8 660 
bis(2-E1hylhexyQph1halato 12 1200 
4-Bromophenylphenyl ether 2.3 220 
Butylbenzylph1hala1e 12 1200 
2-0iloronaphthalene 2.3 220 
4-0llorophenylphenyl e1her 5.0 490 
Chrysa,e 3.0 290 
Dibenz(a,h)anlhracene 3.0 290 
1,2-Dichlorobenzene 2.3 220 
1,3-Dichlorobenzene 2.3 220 
1,4-Dichlorobenzene 5.2 510 
3,3' - Dichlorobenzidine 19.6 1920 
Dielhylph1hala1e 12 1200 
Dimelhylphlhalate 12 1200 
Di-n-butylph1halate 12 1200 
2,4-Dini1rotoluene 6.8 660 
2,6- Dinitrotoluene 2.3 220 
Di-n-octylphflwate 12 1200 
Fllomnthene 2.6 260 
Fllorene 2.3 220 
Hexachlorobenzene 2.3 220 
Hexachlorobutadiene 1.1 100 
Hexachlorocyclopentadiene 12 1200 
Hexachloroethane 1.9 190 
lndeno(1,2,3-od,lpyrene 4.4 430 
lsophorone 2.6 260 
Naphthalene 1.9 190 
Nitrobenzene 2.3 220 
N-Nitroso-dimelhylamine 12 1200 
N-Nitroso-di-n-propylamine 12 1200 
N-Nitroso-di,=tlenyialnile 2.3 220 
Phenan1hrene 6.4 630 
Pyrene 2.3 220 
1,2,4-Trichlorobenzene 2.3 220 

" 
+;,.,,,, ,.,,,...,f...,..,.._,ft , lftftf..., ... -...... ,_ ~-- __ ..__ 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INIIESTIGA TION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

.,;,,o341t·2 ;;j8345t-1 ;;jlJ345r-2 
HA1417 HA1428 HA1429 
9/30/89 9/30/89 9/30/89 

1.2 1.2 1.3 
unMn u-=- u-=-
OS 

437 u u 
u u u 

488 u u 
1170 u u 
851 u u 

1120 u u 
u u u 
u u u 
u u u 
u u u 
u u u 

260J 9370 165J 
u u u 
u u u 
u u u 
u u u 

870 u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

240J u u 
u u u 
u u u 
u u u 

1850 u u 
373 u u 

u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

599 u u 
u 777 u 
u u u 
u u u 
u u u 

1920 u u 
1580 u u 

u u u 

... .,346r-1 ... u346t-2 ... u347t-1 .,,._.349F'1 uu349F2l HA1404 HA1405 HA1410 HA1414 HA1415 
9/30/89 9/30/89 10/01/89 10/01/89 10/01/69 

12.0 1.0 1.1 1.0 1.' 
unMn unMn un/Kn unllfo ua/1,g 

u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u 304J u u u 
u u u u u 
u u u u u 
u u u u u 

179J 477 J u 576 u 
125 J u u u u 

u u u 2020 u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u 534 3140 
u u u u u 
u u u u u 
u u u u u 
u u u u u 

583 J 437 J u 291 J u 
170J 410J u u u 

u u u u u 



~-Oimles an-d M~~re Sa-nlr:ile-NU-inbei 
Laboratory Sample Number 
Sampling Date Quant Quant 
Dilution Factor Limit Limit 
Uni1s u-• u-M-

-~~ .. ~•=~ 
Aldrin 0.05 1.7 
Alpha-BHC 0.05 1.7 
Beta-BHC 0.05 1.7 
Gamma-BHC (Lindane) 0.05 1.7 
Delta-BHC 0.05 1.7 
Ollordane 1.0 33 
4,4'-DDT 0.10 3.3 
4,4'-DDE 0.10 3.3 
4,4'-DDD 2.5 83 
Dieldril 0.10 3.3 
Endosulfan I 0.05 1.7 
Endosulfan II 0.10 3.3 
Endosulfan Sulfate 0.10 3.3 
Endrin 0.10 3.3 
Endrin Aldehyde 0.10 3.3 
Heptachlor 0.05 1,7 
Heptachlor Epoxide 0.05 1.7 
Toxaphene 2.0 65 
Arochlor-1016 0.55 18 
Arochlor-1221 0.55 18 
Arochlor-1232 0.55 18 
Arochlor-1242 0.55 18 
Arochlor-1248 0.55 16 
Arochlor-1254 1.0 33 
Arochlor- 1260 1.0 33 

. fin,, ..,,.vf.,.__,_,.,.,_ .. .,+n..,..a,r/ft.,,hl,..tnrnnt.t.ct 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHE:MICAL WASTE MANAGEMENT 

CHICAGO, IWNOIS 

$133ii"iF2 sB~f4'5F1 ~B345F2 
H/\1417 I-IA1428 HA1429 
9/30/89 9/30/89 9/30/89 

3.7 3.7 .. , 
y-M- u-N- 0-M-

u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

Sfl346Fi 
HA 1404 
9/30/89 

3.6 
u-=-

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

128 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

-----

SB346F2 S8347f=1 SB349F1 S8349F2] 
HA1405 HA1410 HA1414 HA1415 

9/30/89 10/01/69 10/01/69 10/01/89 
3.3 3.4 4.8 3.4 

u-M- u-M- u-=- y-M-

u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 



TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

Dames and Moore Sample Number SB341F2 SB345F1 SB345F2 SB346F1 
Laboratory Sample Number Quant Quant HA1417 
Sampling Date Limit Limit 9/30/89 
Units u-' u-•Kn u-'Kn 
PRIORITY POLLUTANT INORGANIC PARAM .1ERS ( ETALS) 

AnUmony 60 6000 22000 
Arsenic 10 1000 26000 
Beryllium 1.0 100 2000 
Cadmium 2.0 200 4000 
Chromium 10 1000 52000 
Copper 10 1000 26000 
Lead 5.0 500 360000 
Mercury 0.20 80 140 
Nickel 20 1000 34000 
Selenium 5.0 500 BMDLJ 
Silver 10 1000 u 
Thallium 10 1000 2500 
Zinc 20 2000 656000 

mg/l mg/Kg mg/Kg 
Cyanide, total 0.010 0.5 u 
Phenols total 0.10 3.0 u 

LEGEND: 
u Compound was not detected at laboratory method detection limit. 

HA1428 
9/30/89 

u ... 'Kn 

11000 
19000 

3000 
6600 

76000 
47000 
57000 
BMDLJ 
40000 

1700 
3700 
1700 

425000 
mg/Kg 

u 
33 

J Estimated value due to limitations identified during the quality assurance review. 

HA1429 
9/30/89 

u-• 

30000 J 
31000 
2600J 
3600 

79000 
31000 J 
46000 J 

u 
44000 J 

4200 
BMDL J 

3600 
476000 

mg/l 
u 

4.7 

UJ 
B 

eported method detection limit is estimated due to limitations identified during the quality assurance review. 
Compound was detected in a laboratory and/or field blank at similar concenbations. May 
represent laboratory and/or field contamination. 

A Unreliable result. Compound may or may not be present. 
• Sample analyzed at multiple dilutions. Summary table is a hybrid of diluted and undiluted results. 

No standard available. Compound was qualitatively searched for. 
IND Indeterminate. Standard and/or spikes could not be detected at method detection limit. 
BM DL Below Method Detection Limit reported by laboratory. 

HA1404 
9/30/89 

u-' 

29000 
27000 

2300 
1600 

66000 
33000 
51000 

120 
36000 

2700 
u 

2300 J 
308000 

mg/l 
u 

5.0 

SB346F2 SB347F1 
HA1405 HA1410 
9/30/89 10/01/89 

u-• U"" 1Kn 

20000 9200 
15000 7500 

1600 260 
2500 u 

43000 10000 
20000 25000 
37000 24000 

160 BMDL J 
24000 23000 

2200 BMDLJ 
u u 

1500 J BMDLJ 
252000 52000 

mg/l mg/Kg 
u u 
u u 

Discrepancies may exist between the laboratory data tables and the data. validation summary ables due to variations In the rounding of calculations. 

SB349F1 SB349f2 

11 

HA.1414 HA1415 
10/01/89 10/01/89 

uoll(n U~c} 

BMDL J 14000 
BMDl J 30000 

1600 2000 
870 2200 

60000 47000 
22000 22000 
75000 32000 

160 BMDL J 
26000 27000 
BMDL J 2700 
BMDL J BMOL J 
BMDL J 3100 

210000 250000 
mg/Kg mg/Kg 

u u 
u u ' ___ J' 



uames and Moore ->l!UTiple numl.JClr ID~-, 

Laboratoty Sample Number HA1485 
Sampling Date Quan1 Quant 10/05/69 
Dilution Factor Limit Limit 1.0 
Units ugl!, un~n unl!Sli._ 

[PRIOmTTI'OUl.JTAlffl'/TVOl:ATIL co 

Benzene 4.4 4.4 4.2J 
Bromoform 4.7 4.7 UJ 
Carbon T e1rachloride 2.8 2.8 UJ 
O,Jorobenzene 6.0 6.0 UJ 
Dllorcx:libromome1hane 3.1 3.1 UJ 
Olloroelhane 10 10 R 
2-0lloroethylvhyl ether 10 10 UJ 
Ollorofoom 1.6 1.6 UJ 
Dichlorobromome1hane 2.2 2.2 UJ 
Dichlorodift.Joromethane 10 10 UJ 
1, 1-Dichloroe1hane 4.7 4.7 UJ 
1,2-Dichloroe1hane 2.8 2.8 UJ 
1, 1-Dichloroelhene 2.6 2.8 UJ 
1,2-Dichloropropane 6.0 6.0 UJ 
cis-1,3-0ichloropropene 5.0 5.0 w 
Elhylbenmne 7.2 7.2 w 
Methyl bromide 10 10 w 
Melhyl chloride 10 10 UJ 
Methylene Oiloride 2.8 2.8 TT.SB 
1,1,2,2-Tetmchloroethane 4.1 4.1 UJ 
T etrachloroe1hene 4.1 4.1 w 
Toluene 6.0 6.0 2.8JI 
1 ,2-0ichloroe1hene (trans) 1.6 1.6 UJ 
1,1, 1-TrichloroethMe 3.8 3.8 w 
1,1,2-Trichloroethane 5.0 5.0 UJ 
Trictiloroolhene 1.9 1.9 w 
T rich lorotluoromethane 10 10 5.0J 
Vinyl O,loride 10 10 UJ 
trans-1,3-Dichloropropene 10 10 UJ 

continuuu n8Xt page (Bee ..,.... page °' -...,e Tor no .... 

D~< 

HA1486 
10/05/69 

1.0 
u-N-

28.7 J 
UJ 
UJ 
UJ 
UJ 
A 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
w 
w 
w 
w 

27.38 
UJ 
w 
1.BJI 
UJ 
w 
w 
UJ 
u 

UJ 
UJ 

TABLE 2 
SUMMARY OF ANAL YllCAL AES UL TS 

PHASE I IN\IESTIGA TION 
CHEMICAL WASlE MANAGEMENT 

CHICAGO, ILLINOIS 

............ ·1 , ........ ca,~·• r••-< 
HA1469 HA1470 HA1471 HA1472 
10/10/69 10/10/69 10/05/69 10/09/69 

1.0 1.0 10.0 5.0 
u-M- u-=- u-M- u-N-

4.54J 1.3 J 1380 J 146J 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
1.9 J UJ 410J 268 J 
UJ UJ UJ UJ 
A R u R 
u u u UJ 
u u u UJ 

UJ UJ UJ UJ 
UJ UJ UJ UJ 
u u u UJ 

5.35 J u u UJ 
11.4 J u 33.8 UJ 
w UJ UJ UJ 
UJ UJ UJ UJ 
1.7 J UJ 25J 37.SJ 
u u u UJ 
u u u w 

52.6B 28.6B 11808 136B, 
UJ UJ w UJ 
UJ w UJ UJ 

10.3J 3.3J 421 J 155J 
UJ u UJ w 
w w w UJ 

12.4J w w UJ 
1.9 J 3.84J UJ w 
5.0J u 21 J UJ 
u u 218 w 

UJ w UJ UJ 

UJJ~ 1 , .. ~, , .... ,..' 
HA1487 HA1488 HA1465 
10/05/69 10/05/69 10/06/69 

10.0 10.0 1.0 
u-M• u-M• u-N• 

10.2J 115 2.6 J 
u u UJ 
u u UJ 

UJ UJ UJ 
u u UJ 
u u R 
u u UJ 
u u UJ 
u u UJ 

UJ UJ UJ 
u u UJ 
u u UJ 

62.2 131 UJ 
u u UJ 

UJ u UJ 
u 16J UJ 
u u UJ 
u u UJ 

144 391 29.1 _. 
UJ UJ UJ 
UJ UJ w 
w OOJ 1.4 JE 
u 18.6 UJ 
u u w 
u u w 
u 21.1 UJ 
u 28J 1.5 J 

430 516 UJ 
u u w 

I "331t-2 lll33 
HA1475 HA1476 
10/06/69 10/06/69 

10.0 1.0 
u-M- u_..,._ 

UJ 1.11 J 
u UJ 
u UJ 
u UJ 
u UJ 
u R 
u UJ 
u UJ 
u UJ 

UJ UJ 
u UJ 
u UJ 
u UJ 
u w 
u w 
UJ 1.22 J 
u w 
u UJ 

1060.J 55.38 
u w 
u w 

UJ 3.05 JE 
w 2.23J 
u UJ 
u w 

UJ 4.47 J 
312J 3.22J 

u UJ 
u w 

FIU01 rn 
HA1698 
10/05/69 

1.0 
u-• 

u 
u 
u 
u 
u 
u 
u 
u 
u 

UJ 
u 
u 
u 
u 
u 
u 
u 
u 

20.3 ... 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

-

!Flt 
H.A1 
10/1 

}:II 

1 

o~TB1.1 
0/00 ! 

0 

/l 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u I 

4 -'I 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 



TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INIIESTIGA TION 
CHEMICAL WASlE MANAGEMENT 

CHICAGO, IUINOIS 

33 01 021131 
HA1488 HA1465 HA1475 HA.1476 HA1698 HA1699 

Quant I Quant I 10/05/89 I 10/05/89 I 10/10/89 I 10/10/89 I 10/05/89 110/09/89 110/05/89 110/05/89 10/06/89 10/06/89 10/06/89 10/05/89 10110,ao I 

1.3 12 1.1 1.0 1.0 1.0 I 

u /K " /L __ ugf1:.. 

2-0,lornphenol 3.9 340 u u u u u u 160J 204J u u u NA NA 
2,4- Dichlorophenol 3.2 280 u u u u u u u 358 u u u NA NA 
2,4-Dimethylphenol 3.2 280 u u u u u u u u u u u NA NA 
4,6-Dinitro- 2-methyphenol 29 2400 u u u u u u u u u u u NA NA 

2,4-Dinitrophenol 50 4300 u u u u u u u u u u u NA NA 

2-Nitrophenol 4.3 370 u u u u u u u u u u u NA NA 

4-Nitrophenol 2.9 240 u u u u u u u u u u u NA NA 

4-0iloro-3-methylphencl 3.6 310 u u u u u u u u u u u NA NA 

Pentachlorophenol 4.3 370 u u u u u u u u u u u NA NA 

Phenol 1.8 150 146J u u u u u u 157 J u u u NA NA 

2,4,6-Trichlorophenol 3.2 280 u u u u u u u u u u u NA NA 

continued next page (see 



.......... es ana Moore Sample r,umoer 1:130_., 
laboratory Sample Number HA1485 
Sampling Date Quant Quant 10/05/89 
Oilutioo Factor Limit Limit 1.2 
Units u-• un/1".n u 
PRIORITY POLLUTAN t BA CAO l'U.11l' B I::: 

Acenaphthene 2.3 220 157 J 
Acenaph1hylene 4.2 410 u 
Anthracene 2.3 220 160J 
Benzo(a)anthracene 9.3 910 375J 
Benzo(a) pyrene 3.0 290 UJ 
Benzo(b)fluoranthene 5.7 560 UJ 
Benzo(g,h,~perylene 4.9 480 UJ 
Benzo(k)ftuorantlene 3.0 290 UJ 
bis(2-0doroethoxy)methane 6.3 620 u 
Bis(2-chloroe1hyij ether 6.8 660 u 
bis(2-chloroisopropyQether 8.6 660 u 
bis(2-E1hy1hoxyQph1hala1e 12 1200 1140 J 
4-Bromophenylphenyl ether 2.3 220 u 
Butylbenzylphthalate 12 1200 UJ 
2-0iloronaphthalene 2.3 220 u 
4-0ilotophenylphenyl eti"ler 5.0 490 u 
Oirysene 3.0 290 392J 
Oibenz(a,h)enthmcene 3.0 290 UJ 
1,2-Dichlorobenzene 2.3 220 u 
1,3-DicMorobenzene 2.3 220 u 
1.4- Dichlorobenzene 5.2 510 u 
3,3'-Dichlorobenzidile 19.6 1920 UJ 
Dietiylphllalate 12 1200 u 
Dimellylphthalate 12 1200 u 
Di-n-butylphthalate 12 1200 503J 
2,4-Dinitrotoluene 8.6 660 u 
2,6-Dinitrotoluene 2.3 220 u 
Di-n-octylph!helate 12 1200 UJ 
FUOranflene 2.6 260 731 J 
FUOrene 2.3 220 160J 
Hexachlorobenzene 2.3 220 u 
Hexachlorobutadlene 1.1 100 u 
Hexachlorocyclopentadiene 12 1200 UJ 
Hexachloroethane 1.9 190 u 
lndeno(1,2,3-cd')pyrene 4.4 430 UJ 
lsophorone 2.8 260 u 
Naphtha1ene 1.9 190 264 
Ni1robenzene 2.3 220 u 
N-Nitroso-dimelhylamine 12 1200 u 
N-Nitroso-dl-n-propylamile 12 1200 UJ 
N-Nitroso-diphenylamhe 2.3 220 u 
Phenanthrene 6.4 630 606J 
Pyrene 2.3 220 564J 
1,2,4--Trichlorobenzene 2.3 220 u 

contlnueu next page (see last page of table for notes 

10~< 
HA.1486 
10/05/89 

1.3 
ua~n 

369 
u 

693 
1510 
1150 
755 

UJ 
965 

u 
u 
u 

1540J 
u 

UJ 
u 
u 

1400 
UJ 
u 
u 
u 
u 
u 
u 

1910 
u 
u 

3350 
3300 

560 
u 
u 

UJ 
u 

UJ 
u 

283 
u 
u 

UJ 
u 

3560 
2610 

u 

TABLE 2 (continuod) 
SUMMARY OF ANALYTICAL RE SUL TS 

PHASE I INVESTIGA 110N 
CHEMICAL WASlE MANAGEMENT 

CHICAGO, ILLINOIS 

C:i31 or 1 u31or.t; ".:J>1ilnl t'319t-2 

HA.1469 HA1470 HA1471 HA1472 
10/10/89 10/10/89 10/05/89 10/09/89 

1.2 1.2 1.2 14 
u-=- u-=- y-M- u-M-

u 462 u UJ 
u u u UJ 
u 604 u 2283 J 
u 1120 236J 4800 J 
u 1200 202J 49:J>J 
u 962 J 175 J 3511 J 
u 826J 163J 2586 J 
u 904 J 228J 43:J>J 
u u u UJ 
u u u UJ 
u u u UJ 

2800B UJ u UJ 
u u u UJ 
u UJ u UJ 
u u u UJ 
u u u UJ 
u 1000 J 232J 5200 J 
u UJ u UJ 
u u u UJ 
u u u UJ 
u u u UJ 
u u u UJ 
u u u UJ 
u u u UJ 
u u u UJ 
u u u UJ 
u u u UJ 
u UJ u UJ 
u 2020 365 9480J 
u 666 u UJ 
u u u UJ 
u u u UJ 

UJ UJJ UJ UJ 
u u u UJ 
u 330J u UJ 
u u u UJ 
u 1180 138J 1734 J 
u UJ UJ UJ 
u u u UJ 
u u u UJ 
u u u UJ 
u 2930 1480 J 6054J 
u 1580J u noo 
u u u UJ 

-rr33ur I - u33rr 1 

HA1487 HA1488 HA.1465 
10/05/89 10/05/89 10/00/89 

1.4 1.3 12 
u-=- unACn y-M-

285 452 1580 J 
76J nJ u 

1010 1530 u 
3500 3580 u 
2780 2910 u 
2050 2010 u 
2630J 2700 J u 
1800 2050 u 

u u u 
u u u 
u u u 

1750J 3370 J u 
u u u 

UJ UJ u 
u u u 
u u u 

3180 3100 3260 
UJ UJ u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

280J 552J u 
u u u 
u u u 
u u u 

6170 6680 5120 
414 606 1215 J 

u u u 
u u u 

UJ UJ UJ 
u u u 

969J 958J u 
u u u 

1030 110 1466 J 
u u UJ 
u u u 

UJ UJ u 
u u u 

3660 6360 8200J 
5030 5200 4810 

u u u 

U~H2 G33n2 
HA1475 HA.1476 
10/00/89 10/00/89 

1.1 1.0 
u-=- .---

u u 
u u 
u u 

UJ 211 J 
UJ 208 J 
UJ 193J 
UJ UJ 
UJ 173J 
u u 
u u 
u u 

UJ UJ 
u u 

UJ UJ 
u u 
u u 

UJ 190J 
UJ UJ 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

UJ UJ 
UJ 301 J 
u u 
u u 
u u 

UJ UJ 
u u 

UJ UJ 
u u 

UJ 296 J 
UJ UJ 
u u 
u u 
u u 

181 J 260 J 
UJ 275 J 
u u 

rr HA.1698 
10/05/89 

1.0 
un[h_ .. 

[fi2Tif1·1 
HA169'9 

0/10/69 !i ,o 
_ _!:!g/L_ __ j: 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



uwnes and Moore .awnple ,....,muur H30"tt·1 

Laboratory Sample Number HA1485 
Sampling Date Quant Quan! 10/05/89 
Dilution Factor Limit Limit 3.7 

~cii'i'Es 
u-• u-M- u-N-

Aldrin 0.05 1.7 u 
Alpha-BHC 0.05 1.7 u 
Beta-BHC 0.05 1.7 u 
Gamma-BHC (Lindane) 0.05 1.7 u 
Delta-BHC 0.05 1.7 u 
Ollordene 1.0 33 u 
4,4'-DDT 0.10 3.3 u 
4,4'-DDE 0.10 3.3 u 
4,4'-DDD 2.5 83 u 
Dieldril 0,10 3.3 u 
Endosulfan I 0.05 1.7 u 
Endosulfan II 0.10 3.3 u 
Endosulfan Sulfate 0.10 3.3 u 
Endrin 0.10 3.3 u 
Endrin Aldehyde 0.10 3.3 u 
HeptachlOf 0.05 1.7 u 
Hep1achl0f Epoxide 0.05 1.7 u 
Toxaphene 2.0 65 u 
Arochlor-1016 0.55 18 u 
Arochlor-1221 0.55 18 u 
Arochlor-1232 0.55 18 u 
Arochlor-1242 0.55 18 u 
Atochlor-1248 0.55 18 u 
Arochlor-1254 1.0 33 u 
Arochlor-1260 1.0 33 u 

continued next page (see last page cf table for notes) 

630-.t 2 
HA1486 
10/05/89 

4.0 
u-~-

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

TABLE 2 (continued) 
SUMMARY OF AW.L YTICAL RES UL TS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

G31Ht-1 li31or&: P3tltl" I t"31m2 
HA.1469 HA1470 HA.1471 HA1472 
10/10/89 10/10/89 10/05/89 10/09/89 

3.5 3.7 3.6 4.2 
u-=- u-=- u-=- u-=-

u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u 48.5 36.8 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

I U-'-"" 1 .,..,...., ..,.,,,,, ' 
HA1487 HA1486 HA.1465 
10/05/89 10/05/89 10/00/89 

4.0 3.9 3.8 
u-~- u-=- u-=-

u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

29J u u 
u u u 

31.1 u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

.,.,,,,r, li33n 2uUT 
HA.1475 HA.1476 
10/00/89 10/00/89 

3.5 3.4 
u-=- u---

u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

rF1II]'j1 I i:I 

HA.1696 
10/05/89 

1.0 
u-• 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

l'J[I 
HAl 
10/ 

LI 

0211r]I 
699, 
0/89 i 

.0 ,i 
,glh_ Ii 
....•• !! 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Damas and Moore Sample Number B304f1 B304F2 
Laboratory Sample Number Quant Quant HA.1485 HA1486 
Sampling Date Limit Limit 10/05/89 10/05/89 
Units u-• un/Kn u-'Kn u--'K"' 

ltRfdAITY POLLUTANT INORGANIC ARAME ERS(M TALS) 

Antimony 60 6000 BMDLJ 9100 
Arsenic 10 1000 6700 17000 
Beryllium 1 .0 100 610 860 
Cadmium 2.0 200 1400 2400 
Chromium 10 1000 18000 29000 
Copper 10 1000 29000 44000 
lead 5.0 500 18000 120000 
Mercury 0.20 80 150 160 
Nickel 20 1000 31000 36000 
Selenium 5.0 500 u u 
Silver 10 1000 1400 1800 
Thallium 10 1000 BMDLJ BMDLJ 
Zinc 20 2000 46000 240000 

[ mg/l mg/Kg mg/Kg mg/Kg 
Cyanide, total 0.010 0.5 u u 
Phenols. total 0.10 3.0 u u 

LEGEND: 
u Compound was not detected at laboratory method detection limit. 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESUl. TS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

G318F1 G318t'2 t"319f1 P31Df2 
HA1489 HA1470 HA1471 HA1472 
10/10/89 10/10/89 10/05/89 10/09/89 

u,..,K,. ua/Ka unlKa ua/Ka 

7300 BMDL J BMDLJ 9000 
5200 11000 5600 J 11000J 
510 840 680 570 

1500 2000 2000 1700 
41000 23000 20000 22000 
21000 29000 35000 40000 
11000 95000 20000 470000 
BMDLJ 140 BMDLJ 160 
23000 27000 32000 15000 

UJ UJ UJ UJ 
2000 2700 2300 1900 

u BMDLJ BMDLJ u 
50000 74000 65000 250000 
mg/Kg mg/Kg mg/Kg mg/Kg 

u u u u 
u u u u 

J Estimated value due to limitations identified during the quality assurance review, 
UJ 
B 

A 

eported method detection limit is estimated due to limitations identified during the quality assurance review. 
Compound was detected in a laboratory and/or field blank at simils concenlrations, May 
represent laboratory and/OIi field contamination. 
Unreliable result. Compound may or may not be present. 
Sample analyzed al multiple dilutions. Summary table is a hybrid of diluted and undiluted results. 
No standard available. Compound was qualitatively searched for. 

IND Indeterminate. Standard and/or spikes could not be detected at method detection limit. 
BMDL Below Method Detection Limit reported by laboratory. 

G330f1 G330f2 
HA1487 HA1488 
10/05/89 10/05/89 

ua/Ka ynlKn 

BMDLJ BMDLJ 
12000 7800 

640 880 
1600 1800 

23000 56000 
38000 38000 

130000 56000 
140 120 

24000 20000 
BMDLJ BMDLJ 
1800 1500 

BMDLJ BMDLJ 
110000 120000 
mg/Kg mg/Kg 

u u 
u u 

Disctepancies may exist between the laboratory data tables and the data validation summary tables due to variations in the rounding of calculations. 

G337f1 G337f2 G337F2DUP Flll01T~FiLLo2rn I 
HA1465 HA1475 HA1476 HA.1698 HAHHl9 I 

10/06/89 10/06/89 10/06/89 10/05/89 10/10/80 
untK ... u-'Kn U"'K" l!~_ =_l!9{!-=- __ ! 

! 
BMDLJ 8200 BMDL J NA NA 
6000 7100 7400 NA NA 
640 560 440 NA NA 

2200 1800 1800 NA NA 
16000 15000 12000 NA NA 
36000 34000 25000 NA NA 

120000 18000 22000 NA NA 
190 BMDL J BMDLJ NA NA 

25000 31000 22000 NA NA 
UJ BMDL J UJ NA NA 

2800 1900 2000 NA NA 
BMDLJ BMDLJ BMDL J NA NA 

150000 52000 79000 NA NA ·-
mg/Kg mg/Kg mg/Kg 

u u u NA NA 
u u u NA NA .. 



Acetonitrile 
Acrolein 
Acrylonitrile 
1,4-Dioxane 
Ethyl cyanide 
lsobutyl alcohol 
Methacrylonitrile 

TABLE 2 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, IWNOIS 

15 15 u 
20 20 u 
10 10 u 

300 300 u 
40 40 u 

230 230 2.6J 
110 110 u 

conunued next page (see last page of table for notes: 

NA u u 
NA u u 
NA u u 
NA u u 
NA u u 
NA u u 
NA u u 



TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, IWNOIS 

Dames and Moore -,ample Numoer VAULT Flll01tc 
Laboratory Sample Number HA1526 HA1519 
Sampling Date Quant Quant 10/06/69 10/05/69 
Dilution Factor Limit · Limit 100 1.0 
!!!]_its ua/L unll<n u-=- u-'l 
!APPENDIX IX P/T VOLAT11.1= O:; 

Benzene 4.4 4.4 1750 u 
Methyl bromide 4.7 4.7 UJ u 
Carbon disulfide 10 10 u u 
Chloroethane 6.0 6.0 u u 
Chlorobenzene - - 1050 u 
2-Chloro-1,3-butadiene 3.1 3.1 u u 
Chloroform 10 10 u u 
Methyl chloride 1.6 1.6 u UJ 
3-Chloropropene 10 10 u u 
1,2-Dibromo-3-chloropropan 2.2 2.2 u u 
1,2-otbromoethane · 10 10 u u 
Dibromoethane 10 10 u u 
1,4-Dichloro-2-butene 10 10 UJ UJ 
Oichlorodifluoromethane 10 10 u UJ 
1, 1-Dichloroethane 4.7 4.7 35.9J u 
1,2-Dichloroethane 2.8 2.8 743 u 
1,2-Trans-dichloroethene 1.6 1.6 u u 
1, 1-Dichloroethene 2.6 2.6 5790 u 
Methylene Chloride 5.0 5.0 4390B 4.03B 
1,2-Dichloropropane 10 10 u u 
cis-1,3-0ichloropropene 7.2 7.2 u u 
trans-1,3-Dichloropropene 10 10 u u 
Chlorodibromomethane 10 10 u u 
Dichlorobromomethane 10 10 u u 
Ethyl methacrylate 10 10 u u 
lodomethane 10 10 UJ u 
Methyl ethyl ketone 2.6 2.8 R R 
Methyl methacrylate 10 10 u u 
Pentachloroethane 10 10 u u 
1, 1,2,2-Tetrachloroethane 10 10 u u 
1, 1,2,2-Tetrachloroethane - - u u 
T etrachloroethene 10 10 u u 
Carbon tetrachloride 4.1 4.1 u u 
Toluene 4.1 4.1 6210 u 

confinuea next page {see last page of table tor note 

011D FILL02tcc 
HA1529 HA1511l 
10/06/69 10/10/69 

1.0 1.0 
untl untL 

u u 
UJ u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

UJ u 
u u 
u u 
u u 
u u 
u u 

6.06B u 
u u 
u u 
u u 
u u 
u u 
u u 

UJ u 
R u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 



TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

Dames and Moore Sample Number VAULT Flll01EB 
Laboratory Sample Number HA1526 HA1519 
Sampling Date Quant Quant 10/06/89 10/05/89 
Dilution Factor Limit Limit 100 1.0 
Units u ·'L u.-.lKo ua/Ka unll 
APPENDIX IX PIT VOLATILE COMPO NDS (c ntinued 

Bromoform 6.0 6.0 u u 
1, 1, 1-Trichlcroethane 1.6 1.6 2980 u 
1, 1,2-Trichloroethane 3.8 3.8 u u 
Trichloroethane 5.0 5.0 u u 
Trichlorofluoromethane 10 10 UJ UJ 
1,2,3-Trichloropropane 1.9 1.9 u u 
Vinyl Chloride 10 10 3640 u 
Acetone 10 10 8480 12.7 B 
Ethylbenzene 7.2 7.2 628 J u 
2-Hexanone 10 10 u u 
Methyl isobutyl ketone 10 10 2760 u 
Styrene 10 10 u u 
Vinyl acetate 10 10 u u 
m-Xylene 10 10 988 J u 
o,p-Xylenes 10 10 800 J u 

LEGEND: 
u Compound was not detected at labcratory method detection limit. 

01TB 
HA1529 
10/06/89 

1.0 
unll 

u 
u 
u 
u 

UJ 
u 
u 

25.5 B 
u 
u 
u 
u 
u 
u 
u 

J Estimated value due to limitations identified during the quality ass1.1ance review. 

Flll02EB 
HA1518 
10/10/89 

1.0 
un 1l 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

UJ 
B 

eported method detection limit is estimated due to limitations identified during the quality ass1...-ance review. 
Compound was detected in a laboratory and/or field blank at similar concentrations. May 
represent laboratory and/or field contamination. 

A Unreliable result. Compound may or may not be present. 
• Sample analyzed at multiple dilutions. Summary table is a hybrid of diluted and undiluted results. 

No standard available. Compound was qualitatively searched for. 
NA Not analyzed 
NP Not provided 
IND Indeterminate. Standard and/or spikes could not be detected at method detection limit. 
BMDL Below Method Detection Limit reported by laboratory. 

Discrepancies may exist between the laboratory data tables and the data validation summary tables due to variations in the rounding of calculations. 





DATA VALIDATION/QUALITY ASSURANCE REVIEW 
PHASE I RCRA FACILITY INVESTIGATION 

CHEM-WASTE MANAGEMENT, INC. - CHICAGO INCINERATOR SITE 
SAMPLE COLLECTION DATES: OCTOBER 10 THROUGH 111, 19119 

DAMES & MOORE JOB NO.: 13963-055-192 

LABORATORY REPORT NO.: 350229, 350231, 350233, 350237 & 350238 

INTRODUCTION 

Twelve (12) soil samples plus three (3) field-duplicate soil samples, twenty 
one (21) sediment samples plus five (5) duplicate sediment samples, five (5) equipment 
and/or field-blank samples and five (5) trip-blank samples were collected and submitted 
to Environmental Testing and Certification (ETC) of Edison, New Jersey (1992 Illinois 
Certification No. 100224 ). The samples included in the review are listed on Table 1. 
Forty one (41) samples were analyzed for Priority Pollutant (PP) Volatile Organic 
Compounds (VOA), Semivolatile Organic Compounds (BNA), Organochlorine 
Pesticides and Polychlorinated Biphenyls (PCBs), metals, total cyanide (CN) and total 
phenol. The equipment blank was analyzed for RCRA Appendix IX heated purge and 
trap (HP /T) VOAs and Appendix IX purge and trap VOAs. The trip-blank samples 
were analyzed for PP VOAs only. All samples were analyzed following USEPA SW-
846 Methodologies. 

Data were examined to assess the usability of the results. The organic 
data quality review is based upon a rigorous review of the reported hold times, 
surrogate recovery results, blank spike recoveries, matrix spike and matrix spike 
duplicate analyses, blank contaminants, internal standard area performance, Gas 
Chromatography/Mass Spectroscopy (GC/MS) tuning and calibration data. 

The inorganic and conventional parameter findings offered in this report 
are based upon review of the reported hold times, blank analysis results, blank spike 
recoveries, matrix spike recoveries, duplicate results, instrument calibration verification, 
post-digestion spike recoveries and Inductively Coupled Plasma (ICP) serial dilution 
~-alyses. 

The analytical data was presented in an ETC Abbreviated Data Format 
as requested by Chemical Waste Management, Inc. The laboratory retrieved the 
archived support documentation for the data validation review; however, not all support 
documentation was retrievable by the laboratory. Therefore, a quality assurance review 
rather than data validation is provided for select data points. The quality assurance 
reviews are not as rigorous as quantitative data validation and for these data, the 
quality assurance review assumes the analytical results are correct as reported and 
merely provides an interpretation of the reported quality control results. 
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Details of the data validation/quality assurance review are presented in the 
narrative section of the report. The data is summarized in Table 2 of the report. Data 
qualifiers have been placed next to the results so that the data user can quickly assess the 
qualitative and/or quantitative reliability of the reported result. This report was prepared 
to provide a critical review of the laboratory analysis and reported chemical results. 
Quality assurance reviews of laboratory-generated data routinely identify problems 
associated with analytical measurements, even from the most experienced and capable 
laboratories. 

This review has been performed in accordance with the requirements specified 
in the "Laboratory Data Validation Functional Guidelines for Evaluating Organic Analyses" 
dated February 1988 and "Laboratory Data Validation Functional Guidelines for Evaluating 
Inorganic Analyses" dated July 1988. 

Sample ID 

SG303FI 
SG303F2 
S27 
S26 
ss 
SEDIME0IFB 
SEDIME0ITB 

B301FI 
B301FJ-Dup 
S5 
S4 
S!7 
S17-:.._p 
S25 
S1 
S18 
S18-Dup 
SEDIME02FB 
SEDIME03FB 
SEDIME02TB 
SEDIME03TB 

TABLE 1 

SAMPLES INCLUDED IN REVIEW 

Lab ID Collection Date Analyses Requested* 

HAl473 
HA1474 
HAl540 
HAJ54I 
HA1543 
HA1573 
HA1740 

HA149I 
HA1492 
HA1532 
HA1533 
HA!534 
HAl535 
HA!550 
HAl551 
HA1554 
HA1555 
HA!571 
HA1572 
HA!741 
HAl742 

Laboratory Log Link No. 350229 

10/10/89 
10/ll/89 
10/11/89 
10/11/89 
10/11/89 
10/11/89 
IO/ll/89 

PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 

Laboratory Log Link No. 350231 

10/12/89 
10/12/89 
10/12/89 
10/12/89 
10/12/89 
10/12/89 
10/11/89 
10/11/89 
10/12/89 
10/12/89 
10/12/89 
10/12/89 
10/12/89 
10/12/89 

PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
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Sample lD 

B30IF2-Dup 
B30IF2 
G302FI 
G302F2 
FILL03EB 

S2 
S2-Dup 
S3 
S3-Dup 
S7 
FILL03TB 

G342F2 
G342FI 
S21 
S21-Dup 
S28 
S29 
S22 
S23 
S19 
S20 
S24 
S25 
SED!ME04FB 
SEDIME04TB 
S25 

G344Fl 
G344F2 
G308FI 
G308F2 

LEGEND: 

Lab ID Collection Date Analyses Requested* 

HA1464 
HAJ466 
HAl499 
HAISOO 
HAl521 

HAl536 
HA1537 
HA1538 
HA1539 
HAl563 
HA1700 

HAl497 
HA1498 
HA1546 
HA1547 
HA!548 
HA!549 
HA!556 
HA!557 
HA!558 
HA1559 
HA!564 
HA1565 
HA1568 
HA1743 
HA1920 

HAl467 
HA1468 
HAl483 
HA:.A 

Laboratory Log Link No. 350233 

10/12/89 
l0/12/89 
l0/12/89 
!0/12/89 
10/12/89 

10/12/89 
10/12/89 
l0/12/89 
10/12/89 
10/12/89 
10/12/89 

PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
HPff VOA, VOA, BNA, Pest/PCBs, Metals, CN & Phe­
nols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA 

Laboratory Log Link No. 350237 

10/13/89 
10/13/89 
10/13/89 
10/13/89 
10/13/89 
10/13/89 
10/13/89 
10/13/89 
10/13/89 
10/13/89 
10/13/89 
10/13/89 
10/13/89 
10/13/89 
10/18/89 

PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
Metals 

Laboratory Log Link No. 350238 

10/16/89 
10/16/89 
10/16/89 
10/16/89 

PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 

PP VOA = Priority Pollutant Volatile Organic Compounds 
HPff VOA 
VOA = 
PPBNA 
PP Pest/PCB 
PP Metals 
CN = 
Phenols = 

RCRA Appendix IX Heated Purge & Trap Volatile Organic Compounds 
RCRA Appendix IX Volatile Organic Compounds 
Priority Pollutant Semi-volatile Organic Compounds 
Priority Pollutant Organochlorine Pesticides and Polychlorinated Biphenyls 
Priority Pollutant Inorganic Parameters 
Total Cyanide 
Total Phenol 
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DATA QUALIFIERS 

The data validation review has identified aspects of the analytical data that 
require qualification. To confidently use any of the data within the data set, the data 
user should understand the limitations and qualifications presented. With regard to 
data usability, the following qualifiers are offered based upon the data provided. 

ORGANIC QUALIFIERS 

Hold Times: 

• Sample FILL03EB (LL 350233), was analyzed for heated purge & trap 
volatile organic compounds 2 days outside the recommended hold time. 
There is no impact on data usability and no qualifier has been applied. 

• Samples B301Fl-Dup, S1, S5, S17, S17-Dup, S25 (Log Llnk 350231), 
B301F2-Dup, B301F2, FILL03EB, S2, S2-Dup, S3 (LL 350233), G342F2, 
S21, S19, S24 and S29 (LL 350237) were analyzed for volatile organic 
compounds 1 to 4 days outside the recommended hold time. There is no 
impact on data usability and no qualifier has been applied. 

Samples G303Fl, G303F2, SEDIMEQlTB (LL 350229), S4 and Sl8 (LL 
350231) were analyzed for volatile organic compounds 5 to 14 days outside 
hold time. The positive and non-detected results may be biased low and 
have been flagged (J /UJ) estimate on Table 2. 

Samples SEDIME0lFB (LL 350229), SEDIME02FB, SEDIME03FB (LL 
320231), SEDIME04FB, S25 (LL 250237) and G308Fl (Log Link 350238) 
were extracted for semi-volatile organic compounds 21 to 31 days outside 
the recommended hold time. The positive results may be biased low and 
have been flagged (J) estimated. The non-detected results are unreliable 
(compound may or may not be present) and have been flagged (R) on 
Table 2. 

Blank Contamination: 

• Due to the trace presence of the following volatile organic compounds in 
the associated laboratory and/or field blank samples, positive results of 
these compounds in the field samples are qualitatively questionable and 
have been flagged (B) on Table 2. Reported concentrations which are 
greater than 5 times the blank concentration (10 times for methylene 
chloride) are regarded as "real" values and no qualifier is applied. 



Analyte 

Methylene chloride 

Toluene 

Benzene 

Dichlorodifluoro­
methane 

1, 1,1-Trichloro­
ethane 

Log Link 

350229 
350231 

350233 
350237 
350238 

350229 
350233 

350229 
350231 

350229 
350231 
350233 

350231 

350233 

Associated Samples 

G303Fl, G303F2, SEDIME0lTB 
All field samples except SEDIME02FB and 
SED!ME03FB 
S3-Dup, B301F2, B301F2-Dup, FILL03FB 
All field samples 
All field samples 

G303Fl, S5 
S3-Dup 

G303F2 
S4 

SEDIMEOlTB 
SEDIME02TB, SEDIME03TB 
FILL03FB 

All field samples except SEDIME02FB and 
SEDIME03FB 
S3-Dup, B301F2 

Due to the trace presence of the following semi-volatile organic com­
pounds in the associated laboratory and/or field blank samples, positive 
results for these compounds in the field samples are qualitatively 
questionable and have been flagged (B) on Table 2. Positive concentra­
tions which are greater than five times the blank concentrations (ten times 
for phthalates) are regarded as "real" values and no qualifier is applied. 

Analyte 

Bis(2-Ethylhexyl)­
phthalate 

Log Link 

350229 
350231 

350233 
350237 

Di-n-hutyl phthalate 350229 

Surrogate Recoveries: 

3502-,. 
350238 

Associated Samples 

All Field Samples 
B301Fl, B301Fl-Dup, S4, S17, S17-Dup, S25, 
SEDIME02FB, SEDIME03FB 
B301F2, B301F2-Dup 
SEDIME04FB, S25 

SEDIME0lFB 
SEDIME02FB, SEDIME03FB 
SEDIME04FB 

All volatile surrogate compound recoveries fell within acceptable control 
limits. 

The base/neutral semi-volatile surrogate compound, terphenyl-d14, fell 
outside control limits (high) for samples S18, S18-Dup (LL 350231), 
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G302F2, S2, S2-Dup, S3, S3-Dup, S7 (LL 350233) S19, S20, S21, S22, S23, 
S28, S29 (LL 350237), and G344F2 (LL 350238). No qualifier is required 
since only one surrogate per fraction fell outside control limits. 

The base/neutral semi-volatile surrogate compound, 2-fluorobiphenyl, fell 
outside control limits (high) for sample G308F2 (LL 350338). The 
positive results may be biased high; however, no qualifier is required since 
only one surrogate per fraction fell outside control limits. 

• Two acid semi-volatile surrogate compounds, phenol-d5 and 2-fluoro­
phenol, fell outside control limits (high) for sample B308F2 (LL 350238). 
Positive acid extractable results may be biased high and have been flagged 
(J) on Table 2. There is no impact on the non-detected values and no 
qualifier has been applied. 

• For the pesticide/PCB analyses, the surrogate compounds tetrachloro­
methyl-xylene (TCMX) and dibutylchlorendate (DBC), fell outside control 
limits (high) for sample S25 (LL 350237). The positive results may be 
biased high and have been flagged (J) on Table 2. There is no impact on 
the non-detected results and no qualifiers are applied. 

• For several pesticide/PCB analyses, the surrogate compound dibutyl 
chlorendate (DBC) fell outside control limits (high). No qualifier is 
required however, since only one surrogate fell outside control limits. 

Initial and Continuing Calibration Results: 

The base/neutral/acid extractable support documentation for samples 
B303F2, G303Fl (LL 350229), B301Fl, B301Fl-Dup, S4 (LL 350231) and 
B301F2 (LL 350233) could not be located in hardcopy or magnetic tape 
by the laboratory. Therefore, no comments are offered regarding the 
quantitative validity of the reported results. The results for the aforemen­
tioned samples are assumed to be correct as reported by the laboratory 
and any data biases (high or low) were noted based upon an evaluation 
of the limited data provided. 

• Due to the high difference between the initial and continuing calibration 
response factors (%D >35% and <90%), all positive results for the 
following volatile compounds have been flagged (J) estimated. The actual 
detection limit may be higher than reported and has been flagged (UJ) 
estimated in Table 2. 
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Analyte Log Link Associated Samples 

Acetooe, Methylene chloride, 350233 FILL03EB 
Chloroethane & 1,2-Dichloroethane 

Bromomethane 350229 G303F2 
350231 B301Fl, B301Fl-Dup, S1, S8-Dup, Sl7, 

S17-Dup, S18, S25 
350233 B301F2-Dup 

Bromoform 350233 S3-Dup, B301F2 
350238 G342F2 

Chloromethane 350229 SEDIME0lFB 
350233 S3-Dup, B301F2 
350237 SEDIME04FB, G342F2 
350238 All Field Samples 

2-Chloroethylvinyl ether 350229 SEDIME0lTB 

cis-1,3-Dichloropropene 350231 S5 
& 1,2-Dichloropropane 

Dichlorodifluoromethane 350231 B301Fl, B301Fl-Dup, Sl, S8-Dp, S17, 
S17-Dup, S@% 

350233 - B301F2-Dup, FILL03FB 

Methylene chloride 350233 FILL03EB 

Trichloroethene 350229 G303Fl 

Tetrachloroethene 350237 S19, S23, S21-Dup, S24, S29 

Trichlorofluoromethane 350238 All Filed Samples 

Vinyl chloride 350233 S3-Dup, B301F2, FILL03EB 
350237 G342F2, S20, S21,S22, S25, S28, S29 

Due to the extremely high percent difference between the initial and 
continuing calibration response factors ( %D > 90% ), positive result for the 
following volatile and sernivolatile cor,,pounds have been flagged (J) 
estimated. The non-detected values are unreliable and have been flagged 
(R) on Table 2. 

Analyte 

Bromomethane 

Log Link 

350231 
350233 

7 

Associated Samples 

SEDIME02TB, SEDIME03TB 
FILL03FB 



Analyte Log Link Associated Samples 

Chloroethane 350229 F303Fl 
350231 S5 

Carbon disulfide 350233 FlLUl3FB 

Methylene Chloride 350237 S19, S21, S23, S24, S29 

Pentachlorophenol 350237 S20 

Due to the high difference between the initial and continuing calibration 
response factors (%D >35% and <90%), positive results for the following 
semi-volatile compounds have been flagged (J) estimated on Table 2. 

Analyte 

Hexachlorocyclo­
pentadiene 

n-Nitroso-dimethylamine 

n-Nitrosodiphenylarnine 

n-Nitroso-di­
propylarnine 

lsophorone 

Bis(2-chloroisopropyl)ether 

Nitrobenzene 

Bis(2-ethylbexyl)phthalate 
Butylbenzyl phthalate 
lndeno(l,2,3-c,d) pyrene, 
Dibenzo(a,h)anthracene & 
Benzo(g,h,i)perylene 

Di-n-butyl phthalate 

4-Nitrophenol 

Log Link 

350229 
350231 
350233 

350229 
350231 
350233 

350237 

350231 
350233 
350238 

350238 

350237 

350229 
350231 
350233 

350231 
350233 

350233 

350229 
350233 

II 

Associated Sample 

S8, S26, S27 
S17, S17-Dup, S18, S18-Dup, S25 
G302F2, S2, S2-Dup, S3, S3-Dup, S7 

SEDIME0lFB 
SEDIME02FB, SEDIME03FB 
SEDIME04FB 

S20 

Sl, S5, S18, S18-Dup 
G302F2, S2, S2-Dup, S3, S3-Dup, S7 
G344F2 

G344F2 

S20 

S8, S26, S27 
S17, S17-Dup, S18, Sl8-Dup, S25 
B301F2-Dup 

Sl, S5, S19 S18-Dup 
G302F2, S2, S2-Dup, S3, S3-Dup, S7 

G302F2, S2, S2-Dup, S3, S3-Dup, S7 

S27 
B301F2-Dup 



For the pesticide/PCB analyses, the correlation coefficient for the initial 
calibration fell within acceptable control limits ( > 0.995) for all samples 
in ll, 250229, 350231, 350233, 350237 and 350238. 

For the pesticide/PCB analyses, the analytical sequence requirements 
were met. However, since the standard chromatograms were not available 
for review ( quantitation reports only), no comments can be offered 
regarding an evaluation of the system performance with regards to 
adequate resolution. 

• The DDT /Endrin percent breakdown associated with LL 350229, 350231, 
350233, 350237 and 350238 was evaluated and fell within acceptable 
control limits on the primary column. The combined DDT /Endrin 
percent breakdown was greater than 30% for select samples in Log Links 
350229, 350231, 350233 and 350237 on the confirmatory column; however, 
there is no impact on data usability since none of the associated samples 
were positive for either DDT, Endrin, or their breakdown products. 

Internal Standard Area Performance: 

• The laboratory could not be located in hardcopy or magnetic tape the 
BNA support documentation for samples B303Fl, G303F2 (LL 350229), 
B301Fl, B301Fl-Dup, S4 (LL 350231) and B301F2 (ll 350233). 
Therefore, the internal standard area performance cannot be evaluated for 
these samples. 

The area count of the volatile internal standard, 1,4-difluorobenzene, 
associated with sample G303F2 (LL 350229), and chlorobenzene-d5, 
associated with samples S25 (LL 350231), S3-Dup (LL 350233), S21, S21-
Dup, S28, S19 and S20 (LL 350237) were reported outside the control 
limits (low). The positive and non-detected compounds quantitated 
against this internal standard for these samples may be biased low and 
have been flagged (J /UJ) estimated on Table 2. 

The area count of the volatile internal standards, difluoroh"nzene and 
chlorobenzene-d5, associated with samples S4, S17, S17-Dup, S18-Dup (U 
350231), S22, S23, S25 (LL 350237) and G308Fl (LL 350238) were 
reported outside the control limits (low). The positive and non-detected 
compounds quantitated against these internal standards for these samples 
may be biased low and have been flagged (J /UJ) estimated on Table 2. 

• All three volatile internal standards fell outside the control limits (low) for 
the volatile analysis of samples Sl (LL 3502231), B301F2 (LL 350233), 
S29, S24 (LL 350237) G344Fl, G344F2 and G308F2 (LL 350238). The 

9 



positive and non-detected compounds quantitated against these internal 
standards for these samples may be biased low and have been flagged 
(J/UJ) estimated on Table 2. 

• The area count of the semi-volatile internal standard, perylene-dl2, 
associated with samples B301F2-Dup, G302F2 (LL 350233) and G3342F2 
(LL 350237), were reported outside the control limits (low). The positive 
and non-detected compounds quantitated against these internal standard 
for these samples may be biased low and have been flagged (J/UJ) 
estimated on Table 2. 

• The area count of the semi-volatile internal standards, phenanthrene-dlO, 
chrysene-dl2 and pery!ene-d12, associated with sample S20 (LL 350237), 
was reported outside the control limits (low). The positive and non­
detected compounds quantitated against this internal standards for this 
samples may be biased low and have been flagged (J/UJ) estimated on 
Table 2. 

All six semi-volatile internal standards were reported outside the control 
limits (low) for samples S17 (LL 350231) and G344F2 (LL 350238). The 
positive and non-detected compounds quantitated against this internal 
standards for this samples may be biased low and have been flagged 
(J/UJ) estimated on Table 2. 

Matrix Spikes (MS) and Matrix Spike Duplicate (MSD) Results: 

Field duplicate samples were collected and submitted to the laboratory. 
Overall, the reproducibility of the organic analyses are good, providing a 
positive indication of the field techniques and laboratory precision 
associated with these samples. For the duplicate pairs S2 and S2-Dup (LL 
250233 ), the pesticide heptachlor was identified in the field sample and 
reported as non-detected in the duplicate sample. The poor reproducibi­
lity may be due to a lack of sample homogeneity. The positive and non­
detected results are regarded as estimated values and have been flagged 
(J/UJ) on Table 2. 

Additional Comments: 

• As per the requirements, all values calculated below the method detection 
limit should be considered estimated and have been flagged (J) in Table 2 
of this report. 
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INORGANIC and CONVENTIONAL PARAMETER QUALIFIERS 

General Comments: 

Hold Times: 

In the metals fraction, this reviewer has observed that for the ICP con­
centrations reported at 10 to 15 times above the method detection limit 
(MDL), the data validation cannot reproduce the laboratory reported 
results. The calculation obtained during data validation is consistently 
higher than the laboratory reported concentration. This is due to the fact 
that the interelement correction factors in the ICP instrument have been 
externally calculated. Since this external interelement correction factor is 
not available for review, the reported results for low level samples cannot 
be reproduced. It should be noted that positive ICP reported results that 
are significantly above than the MDL were reproduced and validated, 
since this interelement correction factor becomes negligible at higher 
concentrations. The data review assumes that the low level reported 
concentrations are correct as reported and it is this reviewer's opinion that 
data usability is not impacted. 

All samples were digested and analyzed within the required hold time 
criteria for metals and cyanide. The preparation and analysis date of the 
total phenols was not available for review; however, based upon the date 
of report, it appears that the hold time criteria was met for the total 
phenols analyses as well. 

Blank Contamination: 

• Due to the presence of zinc in the field-blank sample SEDIME0lFB (LL 
350229) and SEDIME04FB (LL 350237), positive zinc results are 
qualitatively questionable. However, the reported concentrations in the 
field samples are greater than 5 times the concentration detected in the 
field-blank sample and are regarded as "real" values. Therefore, no 
qualifier has been applied. 

• Trace concentrations of antimony, lead and zinc were detected in the 
laboratory blank associated with LL 350233 at concentrations below the 
method detection limit (BMDL). The positive results of these analytes in 
the field samples reported as BMDL are qualitatively questionable and 
have been flagged (B) on Table 2. The positive results reported at or 
above the method detection limits are regarded as "real" values and no 
qualifier has been applied. The following samples have been flagged (B) 
on the summary tables: 

u 



Analyte 

Antimony 

Selenium 

Log Link 

350233 

Associated Samples 

S2 

350237 S23,S19,S20,S25 
350238 G324Fl, G324F2 

Inductively Coupled Plasma (ICP) Serial Dilution Results: 

• The ICP serial dilution analyses of zinc was greater than 10% for sample 
S5 (LL 350231). The positive zinc result in sample S5 is regarded as 
estimated and has been flagged (J) on Table 2. 

The ICP serial dilution analyses of lead and zinc were outside control 
limits (greater than 10%) for sample S4 (LL 350231). The positive lead 
and zinc results in sample S4 are regarded as estimated and have been 
flagged (J) on Table 2. 

The ICP serial dilution analyses of cadmium and chromium were outside 
control limits (greater than 10%) for sample S24 (LL 350237). The 
positive cadmium and chromium results in sample S24 are regarded as 
estimated and have been flagged (J) on Table 2. 

Matrix Spike (MS) and Duplicate (DU) Summary Results: 

• The matrix spike recovery of zinc in the spiked sample S5 was outside 
(low) control limits. No qualifier has been applied since the concentration 
of this analyte in the unspiked sample was greater than 4 times the spike 
concentration. 

• Due to the high percent difference of arsenic in the duplicate analysis of 
S5, the positive arsenic results are quantitatively questionable and have 
been flagged (J) estimated on Table 2. 

Due to the low matrix spike recovery of nickel and antimony in MS 
sample S4 (LL 350231), the positive results in the unspiked sample may 
be biased low and have ben flagged (J) on Table 2. 

• The matrix spike recoveries of copper zinc, arsenic, potassium, calcium 
and magnesium in MS sample S4 (LL 350231) were outside control limits 
(high). The positive copper result in the unspiked sample may be biased 
high and has been flagged (J) on Table 2. Since the concentration of zinc, 
arsenic, potassium, calcium and magnesium in the unspiked sample was 
greater than 4 times the spiking concentration, no qualifier has been 
applied. 
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• The matrix spike recovery of arsenic in MS sample S24 (LL 350238) were 
outside control limits (high). The positive arsenic result in the unspiked 
sample may be biased high and has been flagged (J) on Table 2. 

The matrix spike recoveries of calcium, potassium and magnesium in MS 
sample S24 (LL 350238) were outside control limits (high). The positive 
arsenic results in the unspiked sample may be biased high and has been 
flagged (J) on Table 2. 

The matrix spike compound, antimony, was not recovered (0%) in MS 
sample S24 (LL 350238). The non-detected antimony result in the 
unspiked sample S24 is regarded as unreliable ( analyte may or may not 
be present) and has been flagged (R) on Table 2. 

• Field duplicate samples B301F2 and B301F2-Dup, S3 and S3-Dup, S17 
and S17-Dup and S21 and S21-Dup were collected and submitted to the 
laboratory. Overall, the reproducibility of the metals and conventional 
parameters is good, providing a positive indication of the field and 
laboratory precision. 

• Field duplicate samples S18 and S18-Dup and S2 and S2-Dup were 
collected and submitted to the laboratory. The reproducibility of the 
metals and conventional parameters are good with the exception of 
beryllium, cadmium, lead, silver sodium, and zinc in the duplicate pair of 
S 18 and antimony, cadmium, silver and sodium in duplicate pair S2. The 
lack of reproducibility may be due to a lack of sample homogeneity. The 
positive results of the aforementioned compounds in each duplicate pair 
are regarded as estimated values and have been flagged (J) on Table 2. 

Post-Digestion Spike Recoveries: 

• The post-digestion spike recoveries of the following analytes were outside 
the control limits (low). Positive and/or non-detected results of these 
analytes for the associated samples may be biased low and have been 
flagged (J /UJ) estimated. 

Analyte 

Selenium 

Log Link 

350229 
350231 

350233 
350237 
350238 

Associated Samples 

G303F2, S26, S8, S27 
S5, B301Fl, B301Fl-Dup, S4, S17, S17-Dup, S1, S18, S18-
Dup 
S7, S2, S2-Dup, S3, S3-Dup, B301F2, B301F2-Dup 
S21, S21-Dup, S23, S19, S20, S24, G342Fl 
G308Fl, G308F2 
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Additional Comments: 

The laboratory reports several inorganic results as below the method 
detection limit (BMDL). These are reported as BMDL on Table 2. The 
actual concentrations are not calculated during the data validation review 
since the interelement coefficient factors were not provided. 
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TABLE 2 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, IWNOIS 

HA1521 
Quant 110/12/89 
Limit 1.0 

ug/L 

Acetonitrile 15 15 UJ 
Acrolein 20 20 UJ 
Acrylonitrile 10 10 UJ 
1,4-Dioxane 300 300 UJ 
Ethyl cyanide 40 40 UJ 
lsobutyl alcohd 230 230 UJ 
Methacljlionitrile 110 110 UJ 

conunued next page (see last page of ta 



TABI£ 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, IWNOIS 

1uames and moore ~mp1e Numoer 
laboratory Sample Number 
Sampling Date Quant Quant 
Dilution Factor Limit Limit 
Units u~'L unll<n 

, IA r/1 VULA nl£ 

Benzene 4,4 4.4 
Methyl bromide 4.7 4.7 
Carbon disulfide 10 10 
Chloroethane 6.0 6.0 
Chlorobenzene - -
2-Chloro-1,3-butadiene 3.1 3.1 
Chloroform 10 10 
Methyl chloride 1.6 1.6 
3-Chloropropene 10 10 
1,2-Dibromo-3-chloropropane 2.2 2.2 
1,2-Dibromoethane 10 10 
Dibromoethme 10 10 
1.4-Dichloro-2-butene 10 10 
Dichlorodifluoromethane 10 10 
1, 1-Dichloroethane 4.7 4.7 
1,2-Dichloroethane 2.8 2.8 
1,2-Trans-dichloroethene 1,6 1.6 
1, 1-Dichloroethene 2.8 2.8 
Methylene Chloride 5.0 5.0 
1,2-Dichloropropene 10 10 
cis-1,3-Dichloropropene 7.2 7.2 
trans-1,3-Dichloropropene 10 10 
Chlorodibromomethane 10 10 
Dichlorobromomethane 10 10 
Ethyl methaaylate 10 10 
lodomethane 10 10 
Methyl ethyl ketone 2.8 2.8 
Methyl methacrylate 10 10 
Pentachloroethane 10 10 
1, 1,2,2-Tetrachloroethane 10 10 
1,1,2,2-Tetrachloroethane - -
T etractforoethene 10 10 
Carbon tetrachloride 4.1 4.1 
Toluene 4.1 4.1 

continutru next page {see last page OT taoie 1or note 
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TABLE 2 (continued) 
SUMMARY OF ANAL YllCAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, IWNOIS 

HA1521 
Quant 110/12/89 
Limit 1.0 

ug/L 

Bromofonn 6.0 6.0 u 
1, 1, 1-Trichloroethane 1.6 1.6 u 
1, 1,2-Trichloroethane 3.8 3.8 u 
T richloroethene 5.0 5,0 u 
Trichlorofluoromethane 10 10 u 
1,2,3-Trichloropropane 1.9 1.9 u 
Vinyl Chloride 10 10 UJ 
Acetone 10 10 UJ 
Ethyl benzene 7.2 7.2 u 
2-Hexanone 10 10 u 
Methyl isobutyl ketone 10 10 u 
Styrene 10 10 u 
Vinyl acetate 10 10 u 
m-Xylene 10 10 u 
o, p-Xylenes 10 10 u 

conunued next page (see last page of ta 



1..1111,mes and Moor~ Sample Number 
l.abom.tcry Sample Number 
Sampling Data Quant Quant 
Dilution Factor Limit Limit 
Unrts u-• u-'Ka 
PRIORITY POLLUTANT PIT VOLATILE COMPl uNbs 

Acrolein 100 100 
Acrylonitrile 100 100 
Benzene 4.4 4.4 
Bromoform 4.7 4.7 
Carbon Tetrachloride 2.8 2.8 
Chlorobenzene 8.0 6.0 
Chlorodibromomethana 3.1 3.1 
Chloroethane 10 10 
2-Chloroethylvinyl ether 10 10 
Chloroform 1.6 1.6 
Dichlorobromomethane 2.2 2.2 
Dichlorodifluoromethane 10 10 
1, 1-Dichloroethane 4.7 4.7 
1,2-Dichloroethane 2.8 2.8 
1, 1-Dichloroethene 2.8 2.8 
1,2-Dichloropropane 6.0 6.0 
els -1,3-Dichloropropene 5.0 5.0 
Ethylbenzene 7.2 7.2 
Methyl bromide 10 10 
Methyl chloride 10 10 
Methylene Chloride 2.8 2.8 
1, 1,2,2-Tetrachioroethane 4.1 4.1 
Tetrachloroethene 4.1 4.1 
Toluene 6.0 6.0 
1,2-Dichloroethene (trans) 1.8 1.6 
1,1, 1-Trichloroethane 3.8 3.8 
1, 1,2-Trichloroethane 5.0 5.0 
Trichloroethane 1.9 1.9 
Trichlorofluoromethane 10 10 
Vinyl Chloride 10 10 
trans-1 ,3- Dichloropropene 10 10 

~ continued next page (s&e last page of 1able for·notes) 

TABLE 2 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

G308F1 G308t-2 G342F1 G342F2 
HA.1483 HA.1484 HA1498 HA.1497 

10/10/89 10/16/89 10/13/89 10/13/89 
LO 1.0 5.0 1.0 

un/Kn u~ 1Kn u-'Kn un/Kn 

NA NA NA NA 
NA NA NA NA 
1.5 J 2.2J u 10 
UJ UJ u UJ 
UJ UJ u u 
UJ UJ u u 
UJ UJ u u 
u UJ u u 
u UJ u u 
u UJ u u 

UJ UJ u u 
u UJ u u 
u UJ u u 
u UJ u u 
u UJ u 13.6 

UJ UJ u u 
UJ UJ u u 
UJ UJ u 3.2 J 
u UJ u u 
u UJ u UJ 

19.4 B 21.7 B 922 53.6 
UJ UJ u u 
UJ UJ u u 
UJ UJ u 3.2 J 
u UJ u u 

UJ UJ u u 
UJ UJ u u 
UJ UJ u u 
u UJ 20.8 J u 
u UJ UJ 15.3 J 

UJ UJ u u 

G344F1 G344F2 SED04eB SED04TB S19 
HA.1467 HA1468 HA1588 HA1743 HA.1558 

10/16/89 10/16/69 10/13/89 10/13/89 10/13/89 
1.0 2.0 1.0 1.0 1.0 

u~ 1Kn U""'Kn u-• u-• un/Kn 

NA NA NA NA NA 
NA NA NA NA NA 
3.0 J 51.4 J u u u 
UJ UJ u u u 
UJ UJ u u u 
1.9 J 13.4 J u u UJ 
UJ UJ u u u 
UJ UJ u u u 
UJ UJ u u u 
UJ UJ u u u 
UJ UJ u u u 
UJ UJ u u u 
1.7 J UJ u u u 
UJ 12.2 J u u u 
UJ UJ u u u 
UJ UJ u u u 
UJ UJ u u u 
6.2J 88.5 J u u UJ 
UJ UJ u u u 
UJ UJ UJ u u 

21.9 JE 42.2 J 17.4J 15.8 B 32.1 JI 
UJ UJ u u UJ 
UJ UJ u u UJ 
UJ 217 J u u UJ 
1.2 J UJ u u u 
UJ UJ u u u 
UJ UJ u u u 

2.65 J 3.4 J u u u 
2.1 J UJ u u u 
UJ UJ u u u 
UJ UJ u u u 



uames and Moore Sample Number 
laboratory Sample Number 
Sampling Date Quant Quant 
Dilution Factor limit limit 
Units u-• u-'Kn 
PRIORITY POLLUTANT ACID EXTRACTABLE OMPO NDS 

2-Chlorophenol 3.9 340 
2,4-Dichlorophenol 3.2 280 
2,4-Dimethylphenol 3.2 280 
4,6-Dinitro-2-methyphenol 29 2400 
2,4-Dinitrophenol 50 4300 
2-Nitrophenol 4.3 370 
4-Nitrophenol 2.9 240 
4-Chloro-3-methylphenol 3.6 310 
Pentachlorophenol 4.3 370 
Phenol 1.8 150 
2,4,6-Trichlorophenol 3.2 280 

continued next page (see last page of table for- nOtes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

G308F1 G308F2 G342F1 G342F2 
HA1483 HA1484 HA1498 HA1497 

10/16/89 10/18/89 10/13/89 10/13/89 
12.6 14.4 1.11 1.23 

u- 1Kn u-1K"" u-'Kn un/Kn 

A u u 1130 

R u u 903 
R u u u 
R u u u 
R u u u 
R u u u 
A u u u 
R u u u 
R u u u 
R u 121 J 56200 
R u u u 

G344F1 G344t2 :sED04FB S1::.u04TB S19 
HA1487 HA1488 HA1568 HA1743 HA1558 

10/16/89 10/18/89 10/13/89 10/13/89 10/13/89 
12 11.8 1.0 NA 1.5 

u-=- u- 1Kn u- 1Kn u- 1Kn un/Kn 

u u A NA u 
u u A NA u 
u u R NA u 
u u R NA u 
u u A NA u 
u u R NA u 
u u R NA u 
u u R NA u 

UJ u A NA u 
u 3620 R NA 705 
u u A NA u 



uames and Mooni!I Sample Number 
laboratory Sample Number 
Sampling Date Quant Quant 
Dilution Factor limit limit 
Units u-" unlKa 
PRIORITY POLL UT ANT BASE/NEUTRAL EXn !\CTABL COM, 

Acenaphthene 2.3 220 
Acenaphlhylene 4.2 410 
Anthmcene 2.3 220 
Benzo(a)anthracene 9.3 910 
Benzo(a)pyrene 3.0 290 
Benzo(b}fluom.nthene 5.7 560 
Benzo(g,h,i)perylene 4.9 480 
Benzo(k)fluoranthene 3.0 290 
bis(2-Chloroethoxy)methane 6.3 620 
Bis(2-chloroelhyl) ether 6.8 660 
bis(2-chloroisopropyl)ether 6.8 660 
bis(2- Ethyl he xyl) phthalate 12 1200 
4-Bromophenylphenyl ether 2.3 220 
Butytbenzylphthalate 12 1200 
2-Chloronaphthalene 2.3 220 
4-Chlorophenylphenyl ether 5.0 490 
Chrysene 3.0 290 
Dibenz(a,h)anthracene 3.0 290 
1,2-Dichlorobenzene 2.3 220 
1,3-Dichlorobenzene 2.3 220 
1,4-Dichlorobenzene 5.2 510 
3,3' - Dichlorobenzidine 19.6 1920 
Diethylphthalate 12 1200 
0imethylphthalate 12 1200 
Di-n- butylphthalate 12 1200 
2,4-Dinitrotoluene 6.8 660 
2,6-Dinitrotoluene 2.3 220 
Di-n-octylphthalate 12 1200 
Fluoranthene 2.6 260 
Fluorene 2.3 220 
Hexachlorobenzene 2.3 220 
HexachlorobUYtdiene 1.1 100 
Hexachlorocyclopentadlene 12 1200 
Hexachloroethane 1.9 190 
lndeno(1,2,3-cd)pyrene 4.4 430 
lsophorone 2.6 260 
Naphthalene 1.9 190 
Niirobenzene 2.3 220 
N-Nitroso-dimelhylamine 12 1200 
N-Nitroso-di-n-propylamine 12 1200 
N-Nitroso-diphenylamine 2.3 220 

Phenanthrene 6.4 830 

Pyrene 2.3 220 
1,2,4-Trlch/orobenzene 2.3 220 

- •--A ___ ,._,._, ___ _4 __ , 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

G308F1 G308F2 G342F1 G342F2 
HA1-483 HA1-48-4 HA1-498 HA1-497 

10/16/89 10/16/89 10/13/89 10/13/89 
12.6 14.-4 1.11 1.23 

uo/Ka u- 1Kn un/Kn un/Kn 

uUN0S 

4820 J 3030 u 345 
R u u u 

10200 J 5880 u 938 

27600 J 703 J 387 J 1090 J 

22700 J 5200 593 909 J 

R 427 J 483 J 596 J 
14100J 353J 873 819 J 
42900 J u 396 529 J 

R u u u 
R u u u 
R u u u 
R u 488 J UJ 

R u u u 
A u UJ UJ 

R u u u 
R u u u 

28700 J 7470 553 972 
R u u UJ 

R u u u 
A u u u 
A u u u 
R UJ u u 
R u u u 
A u u u 
A u u u 
R u u u 
R u u u 
A u u UJ 

72100 J 30200 646 2660 
5230 J 3820 u 822 

A u 1080 u 
R u u u 
A UJ UJ UJ 
A u u u 

508 J u 288 J 306 J 

A u u u 
2650 J 4420 u 1400 

R u u u 
R u u u 
A u u u 
R u u u 

51200 J 26700 519 J 4310 
54700 J 23600 632 1950 

A u u u 

G34-4F1 G34-4F2 SED04FB SED04TB S19 

HA1-467 HA1468 HA1568 HA17-43 HA1558 

10/16/89 10/16/89 10/13/89 10/13/89 10/13/89 
12 11.8 1.0 NA 1.5 

u-'Ka U'" 1Kn un/Kn un/Kn u-=-

u UJ R NA u 
u UJ A NA u 
u UJ R NA 134 J 

u UJ R NA 364 J 

u UJ R NA u 
u UJ R NA u 
u UJ R NA u 
u UJ R NA u 
u UJ R NA u 
u UJ R NA u 

UJ UJ R NA u 
u 138 J 13.7 J NA 1481 J 
u UJ R NA u 
u UJ R NA UJ 

u UJ A NA u 
u UJ R NA u 
u UJ R NA 502 
u UJ R NA u 
u UJ R NA u 
u UJ R NA u 
u UJ R NA u 
u UJ R NA u 
u UJ R NA 231 J 

u UJ R NA u 
u w O.ITJ NA 152 J 
u UJ A NA u 
u UJ R NA u 
u UJ A NA u 

221 J UJ R NA 799 

u UJ R NA u 
u UJ A NA u 
u UJ R NA u 
u UJ R NA UJ 

u UJ R NA u 
u UJ A NA UJ 

u UJ A NA u 
u 4840 J A NA 126 J 

u UJ R NA u 
u UJ R NA u 

UJ UJ R NA u 
u UJ A NA u 
u UJ R NA 527 J 

191 J UJ R NA 760 

u UJ R NA u 



uames and Moore Sample Number 
laboratory Sample Number 
Sampling Date Quant Quant 
Dilution Factor limit limit 
Untts u~• unlKa 

PESTICIDES 

Aldrin 0.05 1.7 
Alpha-BHC 0.05 1.7 
Beta-BHC 0.05 1.7 
Gamma - BHC (lindane) 0.05 1.7 
Delta-BHC 0.05 1.7 
Chlordane 1.0 33 
4,4'-DDT 0.10 3.3 
4,4'-DDE 0.10 3.3 
4,4'-DDD 2.5 83 
Dieldrin 0.10 3.3 
Endosulfan I 0.05 1.7 
Endosulfan II 0.10 3.3 
Endosulfan Sulfate 0.10 3.3 
Endrin 0.10 3.3 
Endrin Aldehyde 0.10 3.3 
Heptachlor 0.05 1.7 
Heptachlor Epoxlde 0.05 1.7 
Toxaphene 2.0 65 
Arochlor-1016 0.55 18 
Arochlor-1221 0.55 18 
Arochlor-1232 0.55 18 
Arochlor-1242 0.55 18 
Arochlor-1248 0.55 18 
Afochlor-1254 1.0 33 
Arochlor-1260 1.0 33 

-continued next page (see last page of 'Eble for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

G308F1 G308F2 <;342•1 G342F2 
HA1483 HA1484 HA1498 HA1497 

10/16/89 10/16/89 10/13/89 10/13/89 

38 43 3.7 3.8 
un/Kn u-~- ua/Ka unlKn 

u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u 50.1 u 
u u u u 
u u u u 
u u u u 
u u 203 u 
u u 70.2 u 
u u 15.1 u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

G344F1 
HA1467 

10/16/89 
38 

u-'K.-. 

u 
624 

u 
u 
u 
u 

241 
u 
u 

304 
u 
u 

4040 
1160 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

G344F2 SED04ru S1;;;u041H S1" 
HA1468 HA1568 HA1743 HA1558 

10/16/89 10/13/89 10/13/89 10/13/89 
36 1.0 NA 4.2 

unIKa u~• u-• u-'K"' 

u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 



TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

ullmes ana Moore tiample Number G30BF1 G308e2 u342e1 G342F2 
Quant Quant HA1483 HA1484 HA1498 HA1497 la.boratmy Sample Number 

Sampling Date Limit Limit 10/16/89 10/16/89 10/13/89 10/13/89 

Units 
PRIORITY POLLUTANT INORGANk,; . 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

CONVENTIONAL PARAMETERS 

LEGEND: 
u 

Anmorfflas N 
Chemical Oxygen Demand(COD) 
Ch!Ofide 
Sulfate as S04 
Nitrate + Nitrite 
pH (s.u.) 
Cyanide, total 
Phenols total 

,~IL 
ERSlM 

60 
10 
1.0 
2.0 
10 
10 
5.0 

0.20 
20 
5.0 
10 
10 
20 

mg/L 

0.10 
50 
1.0 
5.0 

0.05 
-

0.01 
0.10 

,,_,v_ ,._,v_ ,_,v_ 
,,llLS) 

6000 u u 
1000 9100 9700 
100 650 850 
200 3000 4600 
1000 14000 20000 
1000 63000 49000 
500 130000 100000 
80 250 140 

1000 34000 29000 
500 UJ BMDLJE 
1000 2000 1700 
1000 130000 BMDLJE 
2000 u 110000 

mg/Kg mg/Kg mg/Kg 

3.0 NA NA 
50 NA NA 
1.0 NA NA 
5.0 NA NA 

0.05 NA NA 
- NA NA 

0.5 u u 
3.0 u u 

J 
Compound was not detected at laboratory method detection limit. 
Estimated value due to limitations identified during the quality assurance review. 

,._,v_ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

mg/Kg 

NA 
NA 
NA 
NA 
NA 
NA 
u 
u 

UJ 
B 

sported method detection limit is estimated due to limitations identified during the quality assurance review. 
Compound was detected in a laboratory and/or field blank at similar concentrations. May 
represent laboratory and/or field contamination. 

R Unreliable result. Compound may or may not be present. 
Sample analyzed at multiple dllutlons. Summary table is a hybrid of diluted and undiluted results. 
No standard available. Compound was qualitatively searched for, 

NA Not analyzed 
NP Not provided 
1ND Indeterminate. Standard and/or spikes could not be detected at method detection limit. 

u-'"-

33000 
30000 

2200 
1300 

55000 
46000 
52000 

120 
28000 

4800 
u 

2300 
329000 
mg/Kg 

NA 
NA 
NA 
NA 
NA 
NA 
u 

72.8 

G344F1 u344c2 
HA1467 HA1468 

10/16/89 10/16/89 .. -,v- m/Kn 

u u 
15000 21000 
2200 2200 
6100 5800 

38000 39000 
50000 31000 

130000 68000 
160 BMDLJ 

19000 20000 
BMDLJE 3300 
2700 1600 
1700 1800 

239000 190000 
mg/Kg mg/Kg 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
u u 
u 5.8 

BMDL Below Method Detection Limit repoJted by laboratory. 
Discrepancies may exist between the laboratory data tables and the data validation summary tables due to variations in the rounding of calculations. 

;,Eu04ei, I ;:jtU0411!:J S19 
HA1568 HA1743 HA1558 

10/13/89 10/13/89 10/13/89 
.. -•L "-'l u ... 1Kn 

, aa 

u NA u 
u NA 23000 
u NA 450 
u NA 3600 
u NA 14000 
u NA 26000 
u NA 46000 
u NA BMDLJ 
u NA 18000 
u NA BMDLJE 
u NA BMDLJ 
u NA BMDLJ 

27 NA 160000 
mg/L mg/L fllQJkg 

u NA 52.8 
u NA 48200 
u NA 52.6 
u NA u 
u NA 1.5 

8.48/8.5 NA 8.29/8/31 
u NA u 
u NA u 



Dames and Moore Sample Nurriber 
Laboratory Sample Number 
Sampling Date Quant Quant 
Dilution Factor limit Limit 
Units """ u-'Kn 
PAI ORITY PO' ' ' ~u~ =~••~•A~"'.- ,.._...,.~D UNDS 

Acre 100 100 
Ac~ 100 100 
Ben 4.4 4.4 
Bro, 4.7 4.7 
ee,1 2.8 2.8 
Chic 6.0 8.0 
Chic 3.1 3.1 
Chic 10 10 
2-C 10 10 
Chk 1.6 1.6 
Diet 2.2 2.2 
Diet 10 10 
1, 1- 4.7 4.7 
1,2- 2.8 2.8 
1, 1- 2.8 2.8 
1,2- 6.0 8.0 
cis- 5.0 5.0 
Eth) 7.2 7.2 
Me• 10 10 
Meti 10 10 
Me• 2.8 2.8 
1, 1,: 4.1 4.1 
Tetr, 4.1 4.1 
TolLI 6.0 6.0 
1,2- 1.6 1.6 
1, 1, 3.8 3.8 
1,1,: 5.0 5.0 
Tricl 1.9 1.9 
Trici 10 10 
Vin}' 10 10 
tmn: 10 10 

cofliinu&d next page (see lasf-p-age·ofiabl8for not6ii) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

S20 S21 s210 .... ~ S22 
HA1559 HA1546 HA1547 HA1558 

10/13/89 10/13/89 10/13/89 10/13/89 
1.0 1.0 1.0 1.0 

unlKn u-'Kn ua/Ka unlKn 

NA NA NA NA 
NA NA NA NA 
u u u UJ 
u u u UJ 
u u u UJ 

UJ UJ UJ UJ 
u u u UJ 
u u u u 
u u u u 
u u u u 
u u u UJ 
u u u u 
u u u 2J 
u u u u 
u u u u 
u u u UJ 
u u u UJ 

UJ UJ UJ UJ 
u u u u 
u u u u 

36.5 21 B 10.3 Je 32.8 B 
UJ UJ UJ UJ 
UJ UJ UJ 12.8 J 
UJ UJ UJ UJ 
u 2.98 u 2.25 
u u u UJ 
u u u UJ 
u u u 6.48 J 
u u u u 

UJ u u UJ 
u u u UJ 

S23 S24 S25 S28 S29 
HA1557 HA1564 HA1565 HA1548 HA1549 

10/13/89 10/13/89 10/13/89 10/13/89 10/13/89 
1.0 1.0 1.0 1.0 1.0 

u-'Kn u- Ka unlKn u-'Kn u-'Kn 

NA NA u NA NA 
NA NA u NA NA 
UJ UJ UJ u UJ 
UJ UJ UJ u UJ 
UJ UJ UJ u UJ 
UJ UJ UJ UJ UJ 
UJ UJ UJ u UJ 
u UJ u u UJ 
u UJ u u UJ 
u UJ u u UJ 

UJ UJ UJ u UJ 
u UJ u u UJ 
u UJ u u UJ 
u UJ u u UJ 
u UJ u u UJ 

UJ UJ UJ u UJ 
UJ UJ UJ u UJ 
UJ UJ UJ UJ UJ 
u UJ u u UJ 
u UJ u u UJ 

31.4 JB 51.4 JE 453 J 57.4 8 19.3 JE 

UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 
UJ UJ u u UJ 
UJ UJ UJ u UJ 
UJ UJ UJ u UJ 
UJ UJ UJ u UJ 
u UJ u u UJ 
u UJ UJ UJ UJ 

UJ UJ UJ u UJ 



[mes and Moore Sample Number 
Laboratory Sample Number 
Sampling Date Quant Quant 

lution Factor limit limit 
nits u~• l!QIKn 

PRf6AITY POLLUTANT ACID EXTRACTABLE OMPOi NOS 

2-Chlorophenol 3.9 340 
2,4-Dichlorophenol 3.2 280 
2,4-Dimethylphenol 3.2 280 
4,6-Dinitro-2-methyphenol 29 2400 
2,4-0initrophenol 50 4300 
2-Nitrophenol 4.3 370 
4-Nitrophenol 2.9 240 
4-Chloro-3-methylphenol 3.6 310 
Pentachlorophenol 4.3 370 
Phenol 1.8 150 
2,4,B-Trichlorophenol 3.2 280 

continued next page (s&eiast page of 1able for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

S20 S21 S21UUP S22 
HA.1559 HA1546 HA.1547 HA.1556 

10/13/89 10/13/89 10/13/89 10/13/89 
1.6 1.3 1.4 1.1 

uo/Kn ua/Ko uo/Ka U" 1K,. 

u u u u 
u u u u 
u u u u 

UJ u u u 
u u u u 
u u u u 
u u u u 
u u u u 
R u u u 
u 923 832 560 
u u u u 

S23 S24 S25 S28 S29 
HA1557 HA.1564 HA1565 HA.1548 HA.1549 

10/13/89 10/13/89 10/13/89 10/13/89 10/13/89 
1.4 1.4 17.8 1.7 2.2 

U" 1Ko ua/Kn U""IKo U"''Ko u~ 1Ka 

u u A u u 
u u A u u 
u u A u u 
u UJ R u u 
u u R u u 
u u R u u 
u u R u u 
u u R u u 
u UJ R u u 

820 u R u 1180 

u u R u u 



TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

Dames and Moore Sample Number S20 S21 S21 UP S22 S23 S24 25 S28 829 
labomtory Sample Number HA1559 HA1546 HA1547 HA1556 HA1557 HA1564 HA1585 HA1548 HA1549 
Sampling Date Quant Quant 10/13/89 10/13/89 10/13/89 10/13/89 10/13/89 10/13/89 10/13/89 10/13/89 10/13/89 
Dilution factor limit limit 1.6 1.3 1.4 1.1 1.4 1.4 17.6 1.7 2.2 

Acenaphthene 
Acenaphthytene 
Anthracene 
Benzo(a)anthmcene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Chloroethoxy)methane 
Bis(2-ch1oroethyl) ether 
bis(2-chloroisopropyl)ether 
bis(2- Ethyl he xyl) phti'Blate 
4-Bromophenylphenyl ether 
Butylbenzytphthalate 
2-Chloronaphthalene 
4-Chlorophenylphenyl ether 
Chrysene 
Dibenz(a,h)anthracene 
1,2-Dichlorobenzene 
1,3-0ichlorobenzene 
1,4-Dichlorobenzene 
3,3' -Dichlorobenzidine 
Diethylphthalate 
Dimethylphthalate 
Di-n-butylphtha.late 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Oi-n-octy1phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobuladiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno(1,2,3-cd)pyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-dlmethylamine 
N-Nitroso-di-n-propylamine 
N-Nitroso-diphenylamine 
Phenanthrene 
Pyrene 
1,2,4-Trichlorobenzene 

continued ne· · "1.Q8 {see last page of table for notes 

2.3 
4.2 
2.3 
9.3 
3.0 
5.7 
4.9 
3.0 
6.3 
6.8 
6.8 
12 
2.3 
12 
2.3 
5.0 
3.0 
3.0 
2.3 
2.3 
5.2 
19.6 
12 
12 
12 
6.8 
2.3 
12 
2.6 
2.3 
2.3 
1.1 
12 
1.9 
4.4 
2.6 
1.9 
2.3 
12 
12 
2.3 
6.4 
2.3 
2.3 

220 
410 
220 
910 
290 
560 
480 
290 
620 
660 
660 
1200 
220 

1200 
220 
490 
290 
290 
220 
220 
510 
1920 
1200 
1200 
1200 
660 
220 

1200 
260 
220 
220 
100 

1200 
190 
430 
260 
190 
220 

1200 
1200 
220 
630 
220 
220 

u 
u 

155 J 
303 J 
UJ 

3nJ 
UJ 
UJ 
u 
u 

UJ 
231 J 
UJ 
UJ 
u 
u 

402 J 
UJ 
u 
u 
u 

UJ 
u 
u 

176 J 
u 
u 

UJ 
785 J 

u 
UJ 
u 
u 
u 

UJ 
u 
u 
u 
u 

UJ 
UJ 

514 J 
681 J 

u 

216 J 
u 

440 
631 J 
608 

u 
u 
u 
u 
u 
u 

408 J 
u 

UJ 
u 
u 

827 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

1570 
255 J 

u 
u 

UJ 
u 

UJ 
u 

123 
u 
u 
u 
u 

1410 
1290 

u 

u 
u 

133 J 
u 
u 
u 
u 
u 
u 
u 
u 

849 J 
u 

UJ 
u 
u 

151 J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

672 J 
829 
128 J 

u 
u 

UJ 
u 

UJ 
u 
u 
u 
u 
u 
u 

480 J 
608 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

296 J 
u 

UJ 
u 
u 
u 
u 
u 
u 
u 
u 

114 J 
u 
u 
u 
u 
u 
u 
u 
u 
u 

UJ 
u 

UJ 
u 
u 
u 
u 
u 
u 

179 J 
u 
u 

u K I 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

4530 J 
u 

UJ 
u 
u 

346 J 
u 
u 
u 
u 
u 

313 J 
u 

121 J 
u 
u 
u 

821 
u 
u 
u 

UJ 
u 

UJ 
u 
u 
u 
u 
u 
u 

382 J 
556 

u 

316 
u 

872 J 
1230 

806 
571 J 

u 
611 

u 
u 
u 

320 J 
u 
u 
u 
u 

1370 
u 
u 
u 
u 

UJ 
u 
u 

UJ 
u 
u 
u 

3720 J 
742 
UJ 
u 

UJ 
u 
u 
u 

2010 
u 
u 
u 

UJ 
3120 J 
3450 

u 

R 
R 
A 
A 
A 
R 
R 
R 
R 
A 
R 

1084 JE 
A 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
A 
R 
R 
R 
A 
A 
R 
R 
R 
R 
R 
R 
A 
R 
R 
R 

u 
u 

239 J 
7T7 J 
658 
552 J 

u 
u 
u 
u 
u 

1306 J 
u 

UJ 
u 
u 

964 
u 
u 
u 
u 
u 

227 J 
u 
u 
u 
u 
u 

1660 
191 J 

u 
u 

UJ 
u 

UJ 
u 

165 J 
u 
u 
u 
u 

5370 J 
1450 

u 

u 
u 

395 J 
1259 J 
1100 
968 J 

u 
987 

u 
u 
u 

1350 J 
u 

UJ 
u 
u 

1850 
u 
u 
u 
u 
u 

339 J 
u 

223 J 
u 
u 
u 

2430 
u 

243 J 
u 

UJ 
u 

UJ 
u 

205 J 
u 
u 
u 
u 

1330 
2220 

u 



uames and Moore Sample Number 
Laboratory Sample Number 
Sampling Date Quant Quant 
Dilution Factor limit limit 
Units u·· u ·'Kn 
PESTICIDES 

Aldrin 0.05 1.7 
Alpha-BHC 0.05 1.7 
Beta-BHC 0.05 1.7 
Gamma-BHC (Lindane) 0.05 1.7 
Delta-BHC 0.05 1.7 
Chlordane 1.0 33 
4,4'-DDT 0.10 3.3 
4,4'-DDE 0.10 3.3 
4,4'-DDD 2.5 83 
Dieldrin 0.10 3.3 
Endosulfan I 0.05 1.7 
Endosulfan II 0.10 3.3 
Endosulfan Sulfate 0.10 3.3 
Endrin 0.10 3.3 

Endrin Aldehyde 0.10 3.3 
Heptachlor 0.05 1.7 
Heptachlor Epoxide 0.05 1.7 
Toxaphene 2.0 65 
Arochlor-1016 0.55 16 
Arochlor-1221 0.55 16 
Arochlor-1232 0.55 16 
Arochlor-1242 0.55 18 
Arochlor-1248 0.55 18 
Arochlor-1254 1.0 33 
Arochlor-1260 1.0 33 

continued next page- (see la.st page of 'ab!& foj- notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

S20 S21 S210UP S22 
HA1559 HA.1546 HA.1547 HA.1556 

10/13/89 10/13/89 10/13/89 10/13/89 
48 • 3.8 3.5 

U"1Ko ua/Ko ua/Kn unlKn 

u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u 14.8 J UJ u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

S23 
HA1557 

10/13/89 
3.7 

untKo 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

S24 525 528 S29 
HA1564 HA.1565 HA1548 HA.1549 

10/13/89 10/13/89 10/13/89 10/13/89 
43 51 4.7 6.5 

ua/Ko uo/Ko uo/Ko u-'Kn 

u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u 71.7 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 



uarnes a, .... Moore oample NUmUffl 
laboratory Sample Number Quant Quant 
Sampling Date Limit Limit 
Units ua/L un/Kn 

NIC-l'ARAMETERS (METALS) 

Antimony 60 6000 
Arsenic 10 1000 
Beryllium 1.0 100 
Cadmium 2.0 200 
Calcium 200 20000 
Chromium 10 10 
Copper 10 10 
Lead 5.0 5.0 
Magnesium 100 10000 
Mercury 0.20 80 
Nickel 20 1000 
Potassium 500 50000 
Selenium 5.0 500 
Silver 10 1000 
Sodium 500 50000 
Thallium 10 1000 
Zinc 20 2000 

COf!VENTIOf!llCT'AAAl.lETE"" m9/L mg)\<g 

Anmoria as N 0.10 3.0 
Chemical Oxygen Demand(COD) 50 50 
Ch10fide 1.0 1.0 
Sulfate as S04 5.0 5.0 
Nitrate + Nitrite 0.05 0.05 
pH (s.u.) - -
Cyanide, total 0.01 0.5 
Phenols total 0.10 3.0 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

:;20 :;21 ~21uur :;22 
HA1559 HA1546 HA1547 HA1556 

10/13/89 10/13/89 10/13/89 10/13/89 
,~/Kn m/Kn om/Kn ua/Ka 

u 11000 10000 15000 
28000 24000 21000 35000 

460 210 250 210 
4000 BMDLJ BMDLJ u 

NA 25900000 28000000 82100000 
12000 9100 9800 6900 
23000 22000 21000 21000 
42000 29000 32000 22000 

NA 13700000 14300000 43700000 
BMDLJ BMDLJ BMDLJ u 

. 16000 14000 17000 17000 
NA 700000 780000 690000 

BMDLJE BMDLJ BMDLJ u 
1600 u u BMDLJ 

NA BMDLJ BMDLJ BMDLJ 
BMDLJ u BMDLJ BMDLJ 

250000 170000 170000 55000 
mg/Kg mg/Kg mg/Ki:). mg]Kg 

46.7 31.3 29.5 8.8 
38500 45500 44100 30700 

26.4 19.3 38.6 10.3 
u u u u 

2.1 1.9 1.3 u 
8.23/8.25 8.58/8.61 7.92/8.01 8.40/8,47 

u u u u 
u u u u 

LEGEND: 
u Compound was not detected at laboratay method detection limit. 
J 
UJ 
B 

R 
• 

Estimated value due to limitations identified during the quality assurance review. 
sported method detection limit is estimated due to limitations Identified during the quality assurance review. 
Compound was detected in a laboratay and/a field blank at similar concentrations. May 
represent laboratay and/a field contamination. 
Unreliable result Compound may or may not be present. 
Sample analyzed at multiple dilutions. Summary table is a hybrid of diluted and undiluted results. 
No standard available. Compound was qualitatively searched fa. 

NA Not analyzed 
NP Not provided 
IND Indeterminate. Standard and/or spikes could not be detected at method detection limit. 
BMDL Below Method Detection Limit reported by laboratay. 

:;23 :;24 
HA1557 HA1564 

10/13/89 10/13/89 
om/Kn m/Kn 

u NP 
28000 NP 

440 NP 
4000 NP 

NA NA 
13000 NP 
31000 NP 
50000 NP 

NA NA 
110 NP 

19000 NP 
NA NA 

BMDLJE NP 
BMDLJ NP 

NA NA 
BMDLJ NP 

240000 NP 
mQ/"IJ mg/Kg 

23.4 26.7 
36500 53000 

37.9 23.6 
u u 

1.6 4.7 
8.24/8.24 8.35/8,41 

u u 
u u 

Discrepancies may exist between the laboratory data tables and the data validation summary tables due to variations in the rounding of calculations. 

ti25 :S28 :;29 
HA1525 HA1548 HA1549 

10/18/89 10/13/89 10/13/89 
m/Kn ,~/Kn om/Kn 

u 15000 30000 
21000 17000 26700 

570 510 730 
4200 800 890 

NA 59700000 66600000 
20000 33000 54000 
37000 46000 65000 
77000 110000 150000 

NA 28600000 25600000 
140 130 200 

20000 34000 40000 
NA 1400000 1800000 

BMDLJE BMDLJ BMDLJ 
BMDLJE BMDLJ BMDLJ 

NA 110000 150000 
BMDLJB u BMDLJ 

240000 373000 380000 
mg,r.g mg,r.g ·mg)Kg 

NA 83.3 81 
NA 73000 94500 
NA 31.8 80.4 
NA u 178 
NA 0.998748 u 

8.32/8,33 u 7.69[7.71 
u u u 
u u u 



uames and Moore .:>ample r«1mm,r 
Laboratory Sample M.tmber 
Sampling Date Quant Quant 
Dilution Factor Limit Limit 
Units """ """'" il>liioil11 i 11 -, , ,...,......., 1,...._ Di> 

Acro!ein 100 100 
Acrylonitrile 100 100 
Benzene 4.4 4.4 
Bromoform 4.7 4.7 
Carbon Tetrachloride 2.8 2.8 
Ollorobenzene 6.0 6.0 
Ollorodibromome1hane 3.1 3.1 
Olloroethane 10 10 
2-0iloroe1hylvilyl e1her 10 10 
Olloroform 1.6 1.6 
Dichlorobromomethane 2.2 2.2 
Dichlorodift.Jorome1hane 10 10 
1, 1-Dichloroe1hane 4.7 4.7 
1,2-Dichloroe1hane 2.8 2.8 
1 , 1-Dichloroe1hene 2.8 2.8 
1,2-Dichloropropane 6.0 6.0 
cis-1,3-Dichloropropene 5.0 5.0 
E1hylbenzene 7.2 7.2 
Melhy1 bromide 10 10 
Me1hyl chloride 10 10 
Me1hylene O,loride 2.8 2.8 
1, 1,2,2-Tetrachloroelhane 4.1 4.1 
T etrachloroe1hene 4.1 4.1 
Toluene 6.0 6.0 
1,2-0ichloroetiene (trans) 1.6 1.6 
1, 1, 1-Trichlot'oe1hsne 3.8 3.8 
1, 1,2-Trichloroe1hane 5.0 5.0 
Trichloroethane 1.9 1.9 
Tridilorofluoromelhane 10 10 
Vinyl Olloride 10 10 
trans-1,3-Didiloropropene 10 10 

continueo next page (see last page of bible for notes) 

D.JU1r I 

HA1491 
10/12/89 

10 
unMn 

NA 
NA 

27.4 J 
u 
u 

61.5 
u 
u 
u 
u 
u 

w 
u 
u 
u 
u 
u 
u 

w 
u 

734B 
u 
u 

53J 
u 
u 
u 
u 
u 
u 
u 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RES UL TS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, IUINOIS 

ID301r1...,_ D301r2 D30 .. --
HA1492 HA1466 HA1464 

10/12/89 10/12/89 10/12/89 
1.0 1.0/5.0 1.0/5.0 

"""'" unMn """'" 

NA NA NA 
NA NA NA 

15.2 7.19J u 
u w u 
u w u 

22.7 w u 
u w u 
u w u 
u w u 
u w u 
u w u 

w w UJ 
4J UJ u 
u UJ u 

3.34 w u 
u UJ u 
u w u 
4J w u 

w w w 
u UJ u 

40.6B 948J 218 JE 
u w u 
u w u 

20.6 4J u 
u w u 
u w u 
u w u 
1 J w u 
2J UJ UJ 
2J w u 
u w u 

<>302r2 \:1130- 1 u30 ... 2 ........ ..,01, ... ""'-1J01 .... ....._...,02r-u 
HA1500 HA.1473 HA.1474 HA.1573 HA1740 HA.1571 

10/12/89 10/10/89 10/11/89 10/11/89 10/11/89 10/12/89 
5.0 1.0 1.0 1.0 1.0 1.0 

"""'" """'" """'" """ ua/1. ua/l 

NA NA NA NA NA NA 
NA NA NA NA NA NA 
u u 2.5.E u u u 
u u w u u u 
u u w u u u 
u u u u u u 
u u UJ u u u 
u R w u w u 
u u u u u u 
u u u u u u 
u u UJ u u u 
u u u u u u 
u u u u u u 
u u u u u u 
u u UJ u u u 
u u w u u u 
u u w u u u 
u 1.7 J u u u u 
u u w u w u 
u u u w u u 

2470 378 45.58 15.1 J w 13.9JE 
u u u u u u 
u u u u u u 
u 2.0 JE 1.2 J u u u 
u u u u u u 
u 1.3J w u u u 
u u u u u u 
u w UJ u u u 
u 1.5 J w u u u 
u u u u w u 
u u w u u u 

:~~ - - -



1.....,..,,es ano Moore-,,pHt ,,,, .. m.....,r 
Laboratory Sample Number 
Sampling Date Quant Quant 
Dilution Factor Limit Limit ..., .. u-' un~n 

1 I PoLlUTANTAClu ~1 ·~ Os 

2-0,lorophenol 3.9 340 
2,4- Dichlorophenol 3.2 280 
2,4- Dimethylphenol 3.2 280 
4 ,6- Dinrtro- 2-math yphenol 29 2400 
2,4-Dinitrophenol 50 4300 
2-Nitrophenol 4.3 370 
4-Nitrophenol 2.9 240 
4-0iloro-3-methylphenol 3.6 310 
Pentachlorophen ol 4.3 370 
Phenol 1.8 150 
2,4,6-Trichlorophenol 3.2 280 

continu...:. next page (see 1USt page or lBDle for notes 

B30n-1 
HA.1491 

10/12/89 
13 

u-M-

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

TABLE 2 (ccnlinued) 
SUMMARY OF ANALYTICAL AES UL TS 

PHASE I INIIESTIGA TION 
CHEMICAL WAS1E MANAGEMENT 

CHICAGO, ILLINOIS 

1:1301t 1uut t,301F2 ~30 
HA.1492 HA.1466 HA.1464 

10/12/89 10/12/89 10/12/89 
11 1.2 1.2 

u-=- u-=- u-=-

u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u UJ 
u u u 
u u u 
u u u 
u u u 

G302F2 
'""'" 1 

G30;:st-;c ::;t:;U01t't1 :x:.uo111:1 .::i&=U02t"tl 

HA.1500 HA.1473 HA.1474 HA.1573 HA.1740 HA1571 
10/12/89 10/10/89 10(11/89 10/11/89 10/11/89 10/12/89 

2.4 11.5 1.1 1 NA ' un~n u-=- u-=- u-• u-' u-' 

u u u A NA A 
u u u A NA A 
u u u R NA R 
u u u R NA R 
u u u R NA R 
u u u R NA R 
u u u R NA R 
u u u R NA R 
u u u R NA R 

825 u u R NA R 
u u u A NA R 



uames and Moore ->ample l'Nffluar 
Laboratory Sample t-rumber 
Sampling Date Quant Quant 
Dilution Factor Limit Limit 
Units unn uo/1'\g 
t"HIOn111 ---···-~· -·· ._.,:l\t:SI C =Ml 

Acenaphthene 2.3 220 
Acenaph1hylene 4.2 410 
An1hracene 2.3 220 
Benzo(a) anthracene 9.3 910 
Benzo(a) pyrene 3.0 290 
Benzo(b)fluoranthene 5.7 560 
Benzo(g,h, Operylene 4.9 480 
Benzo(k)fluomnlhene 3.0 290 
bis(2-0ltoroethoxy)me1hane 8.3 620 
Bis(2-chloroethyf) ether 6.8 680 
bis(2-chloroisopropyOe1her 6.8 680 
bis(2-E1hylhexyQph1haJate 12 1200 
4-Bromophenylphenyl ether 2.3 220 
Butylbenzylphthalete 12 1200 
2-0lloronaphllalene 2.3 220 
4-0llorophenylphenyl ether 5.0 490 
Olryseno 3.0 290 
Dibenz(a,h)anthracene 3.0 290 
1,2-Dichlorobenzene 2.3 220 
1,3-0ichlorobenzene 2.3 220 
1,4-Dichlorobenzene 5.2 510 
3,3' - Dichlorobenzidhe 19.6 1920 
0iethy1phthalate 12 1200 
Dimelhylphmlate 12 1200 
Di-n-butylphh.late 12 1200 
2,4-Dinitrototuene 6.8 680 
2,6- Dinitrotoluene 2.3 220 
Oi-n-octylphthalate 12 1200 
Fllomn1hene 2.6 280 
Fllorene 2.3 220 
Hexachlorobenzene 2.3 220 
Hexachlorobutadiene 1.1 100 
Hexachlorocyclopentad iene 12 1200 
Hexachloroolhane 1.9 190 
lndeno(1,2,3-cd)pyreoe 4.4 430 
lsophorone 2.6 280 
Naphtlalene 1.9 190 
Nitrobenzene 2.3 220 
N-Nitroso-dimelhylamine 12 1200 
N-Nitroso-di-n-propylsmile 12 1200 
N-Nitroso-diphenylamile 2.3 220 
Pheoan1hrene 6.4 830 
Pyrene 2.3 220 
1,2,4-Trichlorobenzene 2.3 220 

continueo next page (seG irn>t page of table for notes 

H301r-1 
HA1491 

10/12/89 
13 

unMn 

O!Thlu~ 

u 
u 
u 

1775J 
1828 J 
2093 J 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

1695J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

4150 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

4119 J 
3280 

u 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL AES UL TS 

PHASE I INVESTIGATION 
CHEMICAL WASlE MANAGEMENT 

CHICAGO, ILLINOIS 

B301r 1uur 11301F2 B301F2uur 
HA1492 HA1466 HA1464 

10/12/89 10/12/89 10/12/89 
11 1.2 1.2 

unNn unMn unMn 

u u u 
u u u 
u 136J u 
u 307 J 205J 

1348J 224 J 223J 
1653J 215 J 233J 

u w u 
u 212J 129 J 
u u u 
u u u 
u u u 
u 11100 993.E 
u u u 
u u u 
u u u 
u u u 

1254J 318 221 J 
u w u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u 982 J u 
u u u 
u u u 
u w u 

2830 577 402 
u 130J u 
u u u 
u u u 
u u w 
u u u 
u u u 
u u u 
u 159J 158J 
u u w 
u u u 
u u u 
u u u 

2665J 807 J 443J 
2007 J 416 301 

u u u 

G302f2 u.,.,.,.-1 uou.,,-2 <>euOorn ~u0110 <>eu02ro 
Hl\1500 HA1473 HA1474 HA.1573 HA1740 HA.1571 

10/12/69 10/10/69 10/11/69 10/11/69 10/11/89 10/12/69 
2.4 11.5 1.1 1 NA 1 

unMn unMn ug"'n un• unn ua.lb______._ 

u 308J u R NA R 
u u u R NA R 
u 7100 u R NA A 
u 18300 266J R NA A 

w 14400 228J R NA A 
w 18800 180J A NA A 
w 9640 u R NA R 
w 6640 150J R NA R 
u u u A NA R 
u u u R NA A 

w u u R NA A 
444J u u 16.4 .E NA 18.7--' 

u u u R NA R 
w u u R NA R 
u u u R NA R 
u u u R NA R 
u 16600 243J R NA A 

w 961 J u R NA R 
u u u R NA R 
u u u R NA R 
u u u R NA R 
u u u A NA R 
u u u R NA R 
u u u R NA R 

w u u 0.88 .E NA 1.0 .E 
u u u R NA R 
u u u R NA R 

w u u R NA A 
97J 32900 442 R NA R 
u u u A NA R 
u u u A NA A 
u u u R NA A 

w u u R NA R 
u u u R NA R 

w 1536 J u R NA R 
u u u R NA R 
u u u R NA A 
u u u R NA R 
u u u R NA R 

w u u A NA R 
u u u R NA R 

193J 21800 430J R NA R 
u 24500 362 A NA R 
u u u A NA R 

cc.,-,,-·-



11..,a111es ana Moore ......... pte ,....,m..,,.,r l:J301t"1 
Laboratory Sample t«Jmbs HA1491 
Sampling Date Quant Cluont 10/12/89 
Oih.Jtion Factor Limit Limit 3.5 
Units 
iilESTICIOE~ ""' U"M" U"M" 

Aldrin 0.05 1.7 u 
Alpha-BHC 0.05 1.7 u 
Beta-BHC 0.05 1.7 u 
Gamma-BHC (Lindane) 0.05 1.7 u 
Della-BHC 0.05 1.7 u 
Ollordane 1.0 33 u 
4,4'-DDT 0.10 3.3 u 
4,4'-DDE 0.10 3.3 60.9 
4,4'-DDO 2.5 83 55.9 
Dimdril 0.10 3.3 u 
Endosutfan I 0.05 1.7 u 
Endosulfan I! 0.10 3.3 u 
Endosutfan Sulfate 0.10 3.3 u 
Endrin 0.10 3.3 u 
Endrin Aldehyde 0.10 3.3 u 
Heptachlor 0.05 1.7 u 
Hep1achlor Epoxide 0.05 1.7 u 
Toxaphene 2.0 65 u 
Arochlor-1016 0.55 16 u 
Arochlor-1221 0.55 18 u 
Arochlor-1232 0.55 18 u 
Arochlor-1242 0.55 16 u 
Arochlor-1248 0.55 18 u 
Arochlor-1254 1.0 33 u 
Arochlor-1260 1.0 33 u 

continued next page (see last page of table for notes) 

TABLE 2 (e<,noouod) 
SUMMARY OF ANALYTICAL RES UL TS 

PHASE I INIIESTIGA TION 
CI-EMICAL WASlE MANAGEMENT 

CHICAGO, IUINOIS 

1~301t 11.1U1 g=•r• 
HA1492 HA.1466 HA1464 

10/12/69 10/12/89 10/12/69 
3.6 3.0 3.0 

U"M" U"M" U"N" 

u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

42.6 u u 
34.4 u u 

u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

G302F2 G30;,to1 
HA1500 HA.1473 

10/12/89 10/10/89 
3.4 3.5 

.-~II<,., U"N" 

u u 
u u 
u u 
u u 
u u 
u u 
u u 
u 62.5 
u 98 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

<,:,ua,-2 ~U01t-t! I :::;t:U01 it, <>t!J02FE 
HA1474 HA1573 HA1740 HA.1571 

10/11/89 10/11/89 10/11/89 10/12/89 
3.5 ' NA 1 

U"M" u~• u-• !!Qlh__c_ 

u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 

12.5 u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 
u u NA u 

~, 



I uames e.11u Moore .;>ample Nt.mDer D,]01t· 1 
Laboratory Sample Nwnber Quant Quant HA1491 
Sampling Date Limit Limit 10/12/89 
Units 

,_, 
'~ 

,_,Kn 
,,.,..,, .. ,, , ................. ,,...,,.1 ......... ,, ... AN,.., ,~ .. ~ 1• 

Antimony 60 6000 BMDLJ 
Arsenic 10 1000 3600 
Beryllh.m 1.0 100 700 
Cadmiun 2.0 200 2900 
Chromh.m 10 1000 14000 
Cq::)per 10 1000 24000 
Lead 5.0 500 220000 
Mercury 0.20 80 120 
Nickel 20 1000 12000 
Seleniun 5.0 500 UJ 
Silver 10 1000 3500 
ThalliLm 10 1000 u 
Zinc 20 2000 352000 

.. ···-···-· •=~ mg/I. mg,~g mg/Kg 

Armonia as N 0.10 3.0 NA 
Chemical Oxygen Demand(COO) 50 50 NA 
Chloride 1.0 1.0 NA 
Sulfate as S04 5.0 5.0 NA 
Nitrate + Nitrite 0.05 0.05 NA 
pH (s.u.} - - NA 
Cyank:le, total om 0.5 u 
Phenols total 0.10 3.0 u 

LEGEND: 

Ccmpound was not detected at laboratory method detection limit. 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

I D,]011-1 UUI DJu1F2 c301F2uu1 
HA1492 HA1466 HA1464 

10/12/89 10/12/89 10/12/69 
,_,Kn ·-'"" ·-'"" 

BMDLJ 17000 J R 
4400 10000 J 8700J 

510 590J 860J 
2300 UJ 4500J 

11000 17000 J 20000J 
21000 32000 J 32000J 

130000 46000 J 28000J 
110 110J BMDLJ 

13000 25000 J 32000 J 
UJ UJ 650J 

3200 BMDLJ 1900J 
u UJ BMDLJ 

170000 85000 J 79000 J 
mg/Kg mg/Kg mg/Kg 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

0.943 u u 
u u u 

u 
J 
UJ 
B 

Estmated value due to limitations k:lentified during the quality assurance review. 

R 
• 

eported method detection limit is estinated due to Imitations Identified during the quality assurance review. 
Compound waa detected in a laboratory and/or field blank at almilar concentrations. May 
represent laboratory and/or field conrernlnation. 
Unreliable resutt. Compound may or may not be present. 
Sample analyzed at mult~le dilutions. SLmmary tmle is a hybrid of diluted and undiluted results. 
No standan::I available. Compound was q ueditatively searched for. 

NA Not analyzed 
NP Not provided 
IND Indeterminate. Standa!d and/or spikes could not be detecte::I at method detection limit. 
BMDL Below Method Detection Limit reporte::I by laboratory. 
s.u. Starrlard Unit 

G3o2F'2 G30.>1 1 
HA1500 HA1473 

10/12/89 10/10/69 

·-'"" ·-'"" 

12000 BMDLJ 
9700 4200 

430 450 
UJ 1300 

14000 8100 
35000 18000 
23000 95000 

u 120 
28000 6800 
BMOLJ u 

u 1700 
BMDLJ u 
51000 89000 

mg/Kg mg/Kg 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
u u 
u u 

Discrepancies may exist between the laboratory data tmles and the data valk:lation sunmary tables due to variations in the rounding of calculations. 

630.11 2 i.:i,c.u01r-a .:,c.u01TB ;:,cu02fl3 
HA1474 HA1573 HA1740 HA1571 

10/11/69 10/11/89 10/11/89 10/12/89 

·-'"" .. · 'l -'L . ·'l 

BMDLJ u NA u I 

9600 u NA u ' 
500 u NA u 

1600 u NA u 
17000 u NA u 
32000 u NA u 
30000 u NA u 
BMOLJ u NA u 
27000 u NA u 

UJ u NA u 
1700 u NA u 

BMOLJ u NA u 
89000 34 NA 76 
mg/Kg mg/I. mg/I. mg/I. 

NA u NA 0.031 
NA u NA u 
NA u NA u 
NA u NA u 
NA u NA u 
NA 7.28/7.30 NA 7 .38J(7 .46J 

u u NA u 
u u NA u 



.__,..,es ena Moore ~ample Numuur 
Laboratory Sample Number 
Sampling Date Quant Quant 
Dilution Factor Limit Limit 
lklits u-• u-=-

irRIORHY POLLU1Ftru r-11 n,.....--..HLE 

Acrolein 100 100 
Acrylonitrile 100 100 
Benzene 4.4 4.4 
Bromoform 4.7 4.7 
Carbon Tetrachloride 2.8 2.8 
Ollorobenzene 8.0 6.0 
O,lorcxt ibromomethen e 3.1 3.1 
O,loroe1hane 10 10 
2-0lloroethylvhyl ether 10 10 
Oiloraform 1.6 1.6 
Dichlorobromome1hane 2.2 2.2 
DichlorcxtifUoromethane 10 10 
1, 1-Dichloroe1hane 4.7 4.7 
1,2-Dichloroelhane 2.8 2.8 
1 , 1-Dichk,roe1hene 2.6 2.8 
1,2-Dichloropropane 6.0 6.0 
cis-1,3-Dichloropropene 5.0 5.0 
E1hylbenzene 7.2 7.2 
Metlyl bromide 10 10 
Methyl chloride 10 10 
Metiylene Olloride 2.8 2.6 
1,1,2,2-Tetrachloroe1hane 4.1 4.1 
Tetrachloroe1hene 4.1 4.1 
Toluene 6.0 6.0 
1,2-Dichk>roeflene (1nms) 1.6 1.6 
1,1,1-Trichloroe1hane 3.8 3.8 
1,1,2-Trichloroethane 5.0 5.0 
Tridlloroethene 1.9 1.9 
T ridl lorofluoromethene 10 10 
Vinyl Olloride 10 10 
1nms-1,3-Dldlloropropene 10 10 

continuea next page {see last page 01 uw1e for notes 

=u=IO, 
HA1741 

10/12/89 
1.0 

u-• 

NA 
NA 
u 
u 
u 
u 
u 

w 
u 
u 
u 

UJ 
u 

UJ 
u 
u 
u 
u 
R 

7.33 Je 
u 
u 
u 
u 
u 
u 
u 
u 
u 

UJ 
u 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTlGA TlON 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

,u "' HA1572 HA1742 HA1551 
10/12/69 10/12/89 10/12/89 

1.0 1.0 1.0 
u-• u-• u-=-

u NA NA 
u NA NA 
u u 4J 
u u w 
u u w 
u u w 
u u w 
u w UJ 
u u UJ 
u u UJ 
u u UJ 
u UJ UJ 
u u UJ 
u UJ UJ 
u u UJ 
u u UJ 
u u w 
u u UJ 
u A UJ 
u 8.66 JE UJ 

16JI u 10.9JE 
u u UJ 
u u UJ 
u u UJ 
u u UJ 
u u UJ 
u u UJ 
u u UJ 
u u UJ 
u UJ UJ 
u u UJ 

"2 "2uu, = S3DUP "" ~s 
HA1536 HA1537 HA1538 HA.1539 HA1533 HA.1532 

10/12/89 10/12/89 10/12/89 10/12/89 10/12/89 10/12/89 
1.0 1.0 5.0 1.0 1.0 1.0 

u-=- u--- u-N- u-N- u-=- u-N~ 

NA NA NA NA NA NA 
NA NA NA NA NA NA 
u u w u w u 
u u w w w u 
u u w u UJ u 

w w w w UJ u 
u u w u UJ u 
u u u u UJ R 

u u u u UJ u 
u u u u UJ u 
u u UJ u UJ u 
u u u u w u 
u u u u UJ u 
u u u u UJ u 
u u u u UJ u 
u u UJ u UJ w 
u u w u w w 

UJ UJ UJ UJ UJ u 
u u u u UJ u 
u u u UJ UJ u 

9.41 JI 10.4 JE 4328 14.1 B 35.4 JE 16.8 J 
UJ UJ UJ UJ UJ u 
UJ UJ UJ UJ UJ u 
UJ UJ UJ UJ UJ u 
u u u u 3.21 J 2.39 J 
u u UJ u UJ u 
u u UJ u UJ u 
u u UJ u 1.91 J u 
u u u u UJ UJ 
u u u UJ UJ u 
u u UJ u UJ u 

-



IAIITIBS end Moore ~ample NUmUtir 
Laboratory Sample Number 
Sampling Date Quant Quant 
Dilution Fac'lnr Limit Limit 
Units uo/1, ug"'" 

1eRIOl!ITYl'OIDJT1(fllACID EXTRAc1Au~ ---i'o' lmbs 

2-0llorophenol 3.9 340 
2,4- Dichlorophenol 3.2 260 
2,4- Oimethylphenol 3.2 260 
4,6-Dinitro-2-methyphenol 29 2400 
2,4-Dinitrophenol 50 4300 
2-Nitrophenol 4.3 370 
4-Nitrophenol 2.9 240 
4-Chloro-3-methylphenol 3.6 310 
Pentachlorophenol 4.3 370 
Phenol 1.6 150 
2,4,6-Trichlorophenol 3.2 260 

continu ...... next page (see iast page of 1w.11e ror notes 

=u02,o 
HA1741 

10/12/89 
NA 

u-• 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RE SUL TS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

u =u03,o S1 
HA.1572 HA1742 HA1551 

10/12/89 10/12/89 10/12/89 
1 1 2 

u-• """ """'" 

R NA u 
A NA u 
R NA u 
R NA u 
R NA u 
R NA u 
R NA u 
R NA u 
R NA u 
R NA 661 
A NA u 

S2 S2 n S3 <>JUur "" Sn HA1536 HA.1537 HA.1538 HA.1539 HA1533 HA1532 

10/12/69 10/12/89 10/12/89 10/12/69 10/12/89 
10/12/89 .... 1.8 1.9 , .. , .. 1.3 1.6 

u--- u-- u•"'" u•"'" --••- U'"'/K.\J.=-

u u u u u u 
u u u u u u 
u u u u u u 
u u u u u u 
u u u u u u 
u u u u u u 
u u u u u u 
u u u u u u 
u u u u u u 

1160 1060 1070 1210 u 840 

u u u u u u 



UWTIC!HI and Moore Sample NUmPGr 

laboratory Sample Number 
Sampling Date Quant 
Dih.Jtion Factor Limit 

:Jrits u-• 
R10R111 ................ 1~,,. ·~·-

Acenaph1hene 2.3 
AcenafXlthylene 4.2 
Anthracene 2.3 
Benzo(a)anthracene 9.3 
Benzo(a) pyrene 3.0 
Benzo(b)fluoranthene 5.7 
Benzo(g ,h,tperylene 4.9 
Benzo(k)fluorarrlh ene 3.0 
bis(2-0lloroe1hoxy)me1hane 6.3 
Bis(2-chloroe1hyQ ether 6.8 
bis(2-chloroisopropytether 6.8 
bis(2-E1hylhexyQphtha1ate 12 
4-Bromopheny\pheny\ ether 2.3 
Butylbenzylphlhola'8 12 
2-0,loronaphthalene 2.3 
4-0llorophenylphenyl elher 5.0 
O,rysene 3.0 
Dibenz(a,h)anthmcene 3.0 
1,2-Dichlorobenzene 2.3 
1,3-Dichlorobenzene 2.3 
1,4-Dichlorobenzene 5.2 
3,3'-Dichlorobenzidine 19.6 
Dielhylphllalate 12 
Dime1hylphlhalate 12 
Di-n-butylphthalate 12 
2,4-Dinib'otoluene 6.8 
2,6-Dinitrotoluene 2.3 
Di-n-octylphlhalate 12 
Flloran1hene 2.6 
Fk.Jorene 2.3 
Hexachlorobenzene 2.3 
Hexachlorobute.diene 1.1 
Hemchlorocyclopentadiene 12 
Hexachloroefhane 1.9 
lndeno(1,2,3-od)pyrene 4.4 
lsophorone 2.6 
Naphlhaleno 1.9 
Nitrobenzeoe 2.3 
N-Nitroeo-dimelhylamine 12 
N-Nitroeo-di-n-propylamhe 12 
N-Nitroso-difilenylamhe 2.3 
Phenan1hr«1e 6.4 
Pyrene 2.3 
1,2,4-Trichlorobenzene 2.3 

continueo next page (see iast poge Ol mD1e for notes 

1'tcU021t> 

HA1741 
Quant 10/12/89 
Limit NA 
u-M- u-• 

220 NA 
410 NA 
220 NA 
910 NA 
290 NA 
560 NA 
460 NA 
290 NA 
620 NA 
660 NA 
660 NA 
1200 NA 
220 NA 
1200 NA 
220 NA 
490 NA 
290 NA 
290 NA 
220 NA 
220 NA 
510 NA 
1920 NA 
1200 NA 
1200 NA 
1200 NA 
660 NA 
220 NA 
1200 NA 
260 NA 
220 NA 
220 NA 
100 NA 

1200 NA 
190 NA 
430 NA 
260 NA 
190 NA 
220 NA 
1200 NA 
1200 NA 
220 NA 
630 NA 
220 NA 
220 NA 

TABLE 2 (ca,tinued) 
SUMMARY OF ANALYTICAL RES UL TS 

PHASE I INIIESTIGATION 
CHEMICAL WASlE MANAGEMENT 

CHICAGO, ILLINOIS 

,u ..ioi;;u03,u ~-
HA1572 HA1742 HA.1551 

10/12/89 10/12/89 10/12/89 
1.0 NA 2 

u-• unn un/Kn 

R NA 287 J 
R NA u 
R NA u 
R NA 686J 
R NA 526 
R NA 457 J 
R NA w 
R NA 402 J 
R NA u 
A NA u 
R NA u 

13.2 JE NA 1006 J 
A NA u 
R NA w 
A NA u 
A NA u 
A NA 908 
A NA w 
A NA u 
A NA u 
R NA u 
R NA u 
A NA u 
A NA u 

0.82J NA 172 J 
A NA u 
R NA u 
R NA u 
A NA 1260 
A NA 2nJ 
A NA u 
R NA u 
A NA u 
A NA u 
R NA w 
A NA u 
A NA 241 J 
A NA u 
A NA u 
R NA w 
R NA u 
R NA BBOJ 
A NA 1260 
R NA u 

:>2 ~•u= ~ =u~ "" Ss 
HA1536 HA.1537 HA1538 HA1539 HA1533 HA.1532 

10/12/89 10/12/89 10/12/89 10/12/89 10/12/89 10/12/89 
1.8 1.9 1.8 1.8 1.3 1.6 

u-=- ---- ---- .--- ---- ----
160J 171 J u u u u 

u u u u u u 
267J 209J 239J 234J u 135J 
553J 546J 603J 544J u 338J 
589 u u 698 u u 
463J u u u u 266J 
640J w w w u w 
472J u u u u u 

u u u u u u 
u u u u u u 
u u u u u u 

871 J 815 J 1076 J 823J u 263J 
u u u u u u 

w w w w u w 
u u u u u u 
u u u u u u 

843 663 820 759 227 J 424 
w w w w u w 
u u u u u u 
u u u u u u 
u u u u u u 
u u u u u u 

447 J u 232 J 434J u 246J 
u u u u u u 

224J w 159J w 802J u 
u u u u u u 
u u u u u u 
u u u u u u 

1340 1100 1220 1370 355 847 
231 J 207 J 191 J 198J u u 

u u u u u u 
u u u u u u 

w w w w u u 
u u u u u u 

w w w w u w 
u u u u u u 

187 J 207 J 172J 213J u u 
u u u u u u 
u u u u u u 

w w w w u w 
u u u u u u 

903J 760J 639J 850J 206J 529 J 

1230 1120 1070 1230 330 635 
u u u u u u 



1 uames m,d Moore .:>ample r,umDer .:.t:.U021D 

Laboratory Sample Number HA1741 
Sampling Date Quant Quant 10/12/89 
Dilution Factor Limit Limit NI\ 
Units u-• u-M- u-• 

Aldrin 0.05 1.7 NA 
Alpha-BHC 0.05 1.7 NA 
Bela-BHC 0.05 1.7 NA 
Gemma-BHC (lindane) 0.05 1.7 NA 
Del\a-BHC 0.05 1.7 NA 
Ollofdane 1.0 33 NA 
4,4'-DOT 0.10 3.3 NA 
4,4'-DDE 0.10 3.3 NA 
4,4'-DDD 2.5 83 NA 
Dieldril 0.10 3.3 NA 
Enclosulfan I 0.05 1.7 NA 
Endosulfan II 0,10 3.3 NA 
Endosulfan Sulfate 0.10 3.3 NA 
Endrin 0.10 3.3 NA 
Endrin Aldehyde 0.10 3.3 NA 
Hep\achlor 0.05 1.7 NA 
Heptachlor Epoxide 0.05 1.7 NA 
Toxsphene 2.0 65 NA 
Arochlor-1016 0.55 18 NA 
Arochlor-1221 0.55 18 NA 
Arochlor-1232 0.55 18 NA 
Arochlor-1242 0.55 18 NA 
Arochlor-1248 0.55 18 NA 
Arochlor-1254 1.0 33 NA 
Arochlor-1260 1.0 33 NA 

continueu next page (see 1wn page Clf lftD1e tor no 111: 

TABLE 2 (continued) 
SUMMARY OF ANI\L YTICAL RES UL TS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANI\GEMENT 

CHICAGO, IUINOIS 

- ,---·- 51 
HA1572 HA1742 HA1551 

10/12/89 10/12/89 10/12/89 
1 NI\ 5.9 

u-• u-• u-N-

u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 

52 
HA1536 

10/12/89 
5.9 

u-=-

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

w 
u 
u 
u 
u 
u 
u 
u 
u 
u 

S2u~ "" =u~ - 55 
HA1537 HA1538 HA1539 HA1533 HA1532 

10/12/89 10/12/89 10/12/89 10/12/89 10/12/89 
5.8 5.9 5.5 3.8 3.8 

u-M- u-N- u-=- u-M- u-~ 

u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 

43.3J 33.7 35.2 u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 



TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

Dames and Moore S&mple Number SED021B SEDD3FB SED03TB S1 

laboratory Sample Number Quant Quant HA1741 HA1572 HA1742 HA1551 
Sampling Date limit limit 10/12/89 10/12/89 10/12/89 10/12/89 

Units u-'L u ... /K- U"'/L u ... 1L ua/L uol!S._g __ 
INORGANIC PARAMETERS (METALS) 

Antimony 60 6000 NA u NA 20000 

Arsenic 10 1000 NA u NA 26000 

Beryllium 1.0 100 NA u NA 590 

Cadmium 2.0 200 NA u NA 770 

Calcium 200 20000 NA NA NA 75200000 
Chromium 10 10 NA u NA 38000 
Copper 10 10 NA BMOLJ NA 66000 

Lead 5.0 5.0 NA u NA 120000 
Magnesium 100 10000 NA NA NA 32000000 

Mercury 0.20 80 NA u NA 160 

Nickel 20 1000 NA u NA 39000 

Potassium 500 50000 NA NA NA 2000000 

Selenh..m 5.0 500 NA u NA BMDLJ 
Silver 10 1000 NA u NA BMOLJ 

Sodium 500 50000 NA NA NA 150000 

Thallium 10 1000 NA UJ NA u 
Zinc 20 2000 NA 36 NA 330000 

CONVENTIONAL PARAMETERS mg/L mg/Kg mg/L mg/L mg/L mg/Kg 

Anmonia as N 0.10 3.0 NA 0.065 NA 189 
Chemical Oxygen Demand(COD) 50 50 NA u NA 75000 
Chloride 1.0 1.0 NA u NA 135 

Sulfate as S04 5.0 5.0 NA u NA 187 
Nitrate + Nitrite 0.05 0.05 NA u NA 4 

pH (s.u.) - - NA 8.60J/8.63J NA 7.93(7.98 

Cyanide, total 0.01 0.5 NA u NA u 
Phenols total 0.10 3.0 NA u NA u 

LEGEND: 

U Compound was not detected at laboratory method detection limit. 
J Ealimated value due to limitations Identified during the quality assurance review. 
UJ eported method detection limit is estimated due to limitations identified during the qualily assurance review. 
B Compound was detected in a laboratory and/or field blank at similar concentrations. May 

represent laboratory and/or field contamination. 
A Unreliable result. Compound may or may not be present. 

Sample analyzed at multiple dilutions. Summary table is a hybrid of diluted and undiluted results. 
No standard available. Compound was qualitatively searched for. 

NA Not analyzed 
NP Not provided 
IND Indeterminate. Standmd and/or spikes could not be detected at method detection limit. 
BMDL Below Method Detection Limitreported by laboratay. 

s.u. Standard Unit 

S2 S2DUP 
HA1536 HA1537 

10/12/89 10/12/89 
ua/Ka uo/Ka 

BMDL JB 21000 J 
26000 20000 

500 580 
680 J BMDL J 

63400000 66200000 
30000 32000 
49000 53000 
91000 97000 

28900000 30300000 
BMDL J 160 
32000 34000 

1700000 2200000 
BMDLJ BMDLJ 
BMDLJ UJ 
BMOLJ 130000 J 

u u 
260000 290000 
mg/Kg mg/Kg 

175 115 
100000 99000 

83 78 
u u 

1.7 2.5 
7.90(7.91 7.96(7.96 

u u 
u u 

Discrepancies may exist between the laboratory data tables and the data validation summary tables due to variations in the rounding of calculations. 

S3 S30UP S4 ss 
HA1538 HA1539 HA.1533 HA1532 

10/12/89 10/12/89 10{12/89 10/12/89 
ua/Ka un!Ka u-/K- u- 1Kn 

18000 21000 24000 J BMDL J I 
25000 18000 30000 22000 

450 550 290 230 I, 
580 430 BMDLJ 1400 

63600000 66500000 NA NA 
28000 33000 u 8800 
49000 53000 u 17000 
88000 110000 u 29000 

28300000 29800000 NA NA 
190 150 u BMDLJ 

30000 35000 u 11000 
1300000 1900000 NA NA 

BMDLJ BMOL J u UJ 
BMDLJ BMDL J u BMDLJ 
BMDLJ 140000 NA NA 
BMDLJ u u BMDLJ 

260000 300000 u 160000 J 
mg/Kg mg/Kg mg/Kg mg/Kg 

133 137 69 64 
92000 90200 58000 35500 

82 79 34 24 
u u u u 

1.0 2.0 u 2.3 
8.09/8.12 8.00/8.02 8.42/8.42 8.01/8.03 

u u u u 
u u u u 



uao11N ano Moore ~ampie ,....,mber 
La.bOf&tOfy Sample Number 
Sampling Date Quant Quant 
Dilution Factor Limit Limit 
Units u-• u-=-

RIORITT PoLLOTAr11 r11 ¥V'-"'IILC 

Acrolein 100 100 
Acrylonitrile 100 100 
Benzene 4.4 4.4 
Bromoforrn 4.7 4.7 
Carbon Tetrachloride 2.8 2.8 
Oilorobenzene 6.0 6.0 
O,lorodibromome'lhane 3.1 3.1 
Olloroelhane 10 10 
2-0lloroe1hytvi1yl eti'ler 10 10 
O,lorofonn 1.6 1.6 
Dichlorobranome1hane 2.2 2.2 
Dichloroclifuoromethane 10 10 
1, 1-0ichloroelhene 4.7 4.7 
1,2-Dichloroe1hane 2.8 2.8 
1, 1-Dichloroe1hene 2.6 2.6 
1,2-Dichloropropane 6.0 6.0 
cis-1,3-0ichloropropene 5.0 5.0 
Elhylbenzene 7.2 7.2 
Me1hyl bromide 10 10 
Me1hyl chloride 10 10 
Methylene Olloride 2.8 2.8 
1,1,2,2-Tetrachloroethsne 4.1 4.1 
Tetmchloroe1hene 4.1 4.1 
Toluene 6.0 6.0 
1,2-Dichloroe1hene (1rans) 1.6 1.6 
1,1, 1-Trichloroethane 3.8 3.8 
1, 1,2-Trichloroethane 5.0 5.0 
Trichloroe"lhene 1.9 1.9 
Tric:hloroftuoromelhane 10 10 
Vinyl O,loride 10 10 
trans-1,3-Dichloropropene 10 10 

continuuu next page {see ..,...t page or t1:W1& tor notes 

'" HA1563 
10/12/0SJ 

2.0 
u-=-

NA 
NA 
u 
u 
u 

UJ 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

UJ 
u 
u 

214 
UJ 
UJ 
w 
u 
u 
u 
u 
u 
u 
u 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RES UL TS 

PHASE I INVESTIGATION 
CHEMICAL WASlE MANAGEMENT 

CHICAGO, IWNOIS 

00 "'" _ ......... 
HA1543 HA.1534 HA1535 

10/11/89 10/12/89 10/12/89 
1.0 1.0 1.0 

u-=- u-=- u-=-

NA NA NA 
NA NA NA 

BMDL 2J 2J 
u w w 
u w w 
u w w 
u w w 
u u u 
u u u 
u u u 
u u u 

w w w 
u u u 
u u u 
u u u 
u UJ UJ 
u UJ UJ 
u UJ w 

UJ w UJ 
u u u 

13.1 22.1 B 15.48 
u w UJ 
u w w 

BMDI.. 1 J w 
3.13 1.81 J 2.25 J 

u w w 
u w UJ 
u w w 

UJ w w 
u u u 
u w UJ 

S18 o•=~ 525 <><O S27 mIT03IB 
HA1554 HA.1555 HA.1550 HA1541 HA1540 HA.1700 

10/12/89 10/12/69 10/11/89 10/11/89 10/11/89 10/12/89 
1.0 1.0 1.0 1.0 1.0 1.0 

u-=- u-=- u-=- u-w- u-=- ugfh., -

NA NA NA NA NA NA 
NA NA NA NA NA NA 

2J 2J 1 J BMDLJ u u 
u w u u u u 
u UJ u u u u 

UJ w w u u u 
u w u u u u 
u u u u u u 
u u u u u u 
u u u u u u 
u u u u u u 
u UJ UJ UJ u u 
u u u u u u 
u u u u u u 
u u u u u u 
u UJ u u u u 
u UJ u u u u 

UJ UJ UJ u u u 
UJ UJ UJ UJ UJ u 
u u u u u u 

11 B 12.38 20.68 15.3 13.4 13.1-' 
UJ UJ UJ u u u 
UJ w UJ u u u 
UJ w UJ u u u 
u 1.82 J u u 2.45 u 
u w u u u u 
u UJ u u u u 
u UJ u u u u 
u UJ UJ UJ UJ u 
6J u u u u u 
u w u u u u 

- -· --·,. 



uames ana Moore ~ample 1'1'UmDer ~, 
Lehom.to,y Sample "'--'mber HA1563 
Sampling Date Quant Quant 10/12/89 
Dilution Factor Limit Limit 1.4 
Units u~· u-M- u---

. .,..,,,Jll, --...,,,,.,.,,111"11\.,,IU'~ = Ol.ll'O NU~ 

2-0llorophenol 3.9 340 u 
2,4-Dichlorophenol 3.2 280 u 
2,4-0ime1hylphenol 3.2 280 u 
4,6-Dinitro- 2-melhyphenol 29 2400 u 
2,4-Dinitrophenol 50 4300 u 
2-Nib'ophenol 4.3 370 u 
4-Nttrophenol 2.9 240 u 
4-0,loro-3-methylphenol 3.6 310 u 
Pentachlorophenol 4.3 370 u 
Phenol 1.6 150 792 
2,4,6-Trichlorophenol 3.2 280 u 

continu,..,_, liext page (see 18St page of mo1e 10f notes 

TABLE 2 (ccntinuod) 
SUMMARY OF ANALYTICAL RESUI. TS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, IUINOIS 

- ~" ~ fl'IIDF> 
HA1543 HA1534 HA1535 

10/11/89 10/12/89 10/12/89 
2.0 1.9 1.8 

u-M- u-M- u-M-

u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

S18 o•=~ 
HA1554 HA1555 

10/12/89 10/12/89 
2 1.9 

u ., u-N-

u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

1000 11!!0 
u u 

525 ,,,. S27 •n_..1.._03ffi 
HA1550 HA1541 HA1540 HA.1700 

10/11/89 10/11/89 10/11/89 10/12/89 
1.8 1.9 22 NA 

u-M- u-=- u-=- u-• 

u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u UJ NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 



Iuames mid Moore ~pie Numoer 
Laboratory Sample Number 
Sampling Date Quant Quant 
Dilution Factor Limit Limit ...... ~ c~ " " "~•=• 

Acenaphthene 2.3 220 
Acenaphthylooe 4.2 410 
Anthmcene 2.3 220 
Benzo(a)anthracene 9.3 910 
Benzo(a) pyrene 3.0 290 
Benzo(b)fluoranthene 5.7 560 
Benzo(g,h,tperylene 4.9 480 
Benzo(k)fluoranthene 3.0 290 
bis(2-0iloroethoxy)me1hane 6.3 820 
Bis(2-chloroethyQ etier 6.8 660 
bis(2-chloroisopropytether 8.8 660 
bis(2-EthylhexyQphlhala.te 12 1200 
4-Bromophenylphenyl ether 2.3 220 
Butylbenzylph1hala"' 12 1200 
2-0lloronaphflalene 2.3 220 
4-0.lorophenylphenyl ether 5.0 490 
Oirysene 3.0 290 
0ibenz(a,h)an1'1racene 3.0 290 
1,2-Dichlorobenzene 2.3 220 
1,3-0ichlorobenzene 2.3 220 
1,4-Dichlorobenzene 5.2 510 
3,3'-0ichlorobenzidhe 19.6 1920 
0iethylphh.late 12 1200 
Dimethylphtlalate 12 1200 
Di-n-butylph1hala"' 12 1200 
2 ,4-Dinitrotoluene 6.6 660 
2,6-Dinitrotoluene 2.3 220 
Di-n-octylph1halate 12 1200 
Flloran1'1ene 2.6 260 
H.1orene 2.3 220 
Hexachlorobenzene 2.3 220 
Hexachlorobutadiene 1.1 100 
Hexachlorocyclopentadiene 12 1200 
Haxachloroethane 1.9 190 
lndeno(1,2,3-cd)pyrene 4.4 430 
lsophorone 2.6 280 
Naph1halene 1.9 190 
Nitrobenzene 2.3 220 
N-Nitroso-dimethylamine 12 1200 
N-Nitroso-di-n-propylamfle 12 1200 
N-Nitroeo-dii:t,enylamhe 2.3 220 
Phenanthrene 6.4 630 
Pyrene 2.3 220 
1,2,4-Trichlorobenzene 2.3 220 

continuua next page (see ~t page or llWU!I for notes 

"" HA1563 
10/12/69 

1.4 

"""'" 

148 J 
u 

349 
594J 
539 

u 
w 
u 
u 
u 
u 

316J 
u 

w 
u 
u 

676 
w 
u 
u 
u 
u 
u 
u 

w 
u 
u 
u 

1490 
221 J 

u 
u 

UJ 
u 

w 
u 

214 J 
u 
u 

w 
u 

1200 
1350 

u 

TABLE 2 (cantinued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASlE MANAGEMENT 

CHICAGO, ILLINOIS 

"" S11 ""~~· 
HA1543 HA1534 HA.1535 

10/11/89 10/12/69 10/12/89 
1.9 , .. 1.8 

unMn U""'" u---

u w 318J 
u w u 
u w u 

BMDL w 380J 
622 w 396J 

BMDI. w 503J 
BMDI. UJ u 
BMDI. w 257 J 

u UJ u 
u w u 
u w u 
u 8180.1 12800 
u UJ u 
u w u 
u w u 
u w u 

557 w 505 
u w u 
u w u 
u w u 
u UJ u 
u UJ u 
u w u 
u w u 
u w u 
u w u 
u w u 
u w u 

973 859J 611 
u w 270J 
u w u 
u UJ u 

w w w 
u w u 
u w u 
u w u 
u w u 

w w w 
u w u 
u w u 
u UJ u 

BMDI. 566J 575J 
844 750J 526 

u UJ u 

"'8 ,,,.,,.. "'° S28 S21 ilLL031t:1 

HA1554 HA1555 HA1550 HA1541 HA1540 HA1700 
10/12/69 10/12/89 10/11/69 10/11/69 10/11/69 10/12/69 

2 1.9 1.8 1.7 20 NA 
u--- u--- u--- u--- ---- u-" 

182 J 180J u u u NA 
u u u u u NA 

251 J 661 J 1941 J u u NA 
669J 550J 733J BMDI. J u NA 
594 550 833 758 u NA 
476J 550J 879 BMDI. u NA 
766J 659J 648J BMDI. u NA 
495J 339J 566 566 u NA 

u u u u u NA 
u u u u u NA 
u u u u u NA 

903J 737 J u u u NA 
u u u u u NA 

UJ w u u u NA 
u u u u u NA 
u u u u u NA 

934 917 846 875 u NA 
w w u u u NA 
u u u u u NA 
u u u u u NA 
u u u u u NA 
u u u u u NA 

538J u u u u NA 
u u u u u NA 

234J 152J u u u NA 
u u u u u NA 
u u u u u NA 
u u u u u NA 

1460 1490 1230 1590 u NA 
232J 198J 183J u u NA 

u u u u u NA 
u u u u u NA 

w w w w w NA 
u u u u u NA 

248J w 233J BMDI. u NA 
u u u u u NA 

238J 226J u u u NA 
u u w w UJ NA 
u u u u u NA 

w UJ u u u NA 
u u u u u NA 

926J 887 J 817 J BMDL u NA 
1410 1400 1110 1430 u NA 

u u u u u NA 



vames and Moore ~amp.a nrumuvr '" Laboratory Sample Number HA1563 
Sampling Date Quant Quant 10/12/89 
Dilution Factor Limit Limit 10.5 
Una. u-• u--- u---

Aldrin 0,05 1.7 u 
Alpha-BHC 0.05 1.7 u 
Bela-BHC 0.05 1.7 u 
Gemma-BHC (Undane) 0.05 1.7 u 
Delta-BHC 0.05 1.7 u 
OllOfdane 1.0 33 u 
4,4'-D0T 0,10 3.3 u 
4,4'-DDE 0.10 3.3 u 
4,4'-DDD 2.5 83 u 
Dield!Tl 0.10 3.3 u 
Endosulfan I 0.05 1.7 u 
Endosulfan II 0,10 3.3 u 
Endosulfan Sutfate 0,10 3.3 u 
Endrin 0.10 3.3 u 
Endrin Aldehyde 0.10 3.3 u 
Heptachlor 0.05 1.7 17.8 
Hepta.chlor Epoxlde 0.05 1.7 u 
TOX1!14)hene 2.0 65 u 
Arochla-1016 0.55 18 u 
Arochlor-1221 0.55 18 u 
Arochlor-1232 0.55 18 u 
Arochlor-1242 0.55 18 u 
Arochlor-1248 0.55 18 u 
Arochlor-1254 1.0 33 u 
Arochlor-1260 1.0 33 u 

continu-.. next page (see 1Mt page °' lllD1e for notes 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL AES UL TS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICA.GO, ILUNOIS 

- ~" ~----· 
HA15"3 HA1534 HA.1535 

10/11/89 10/12/89 10/12/89 
6.0 5.8 5.6 ---- """'" """'" 

u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

:S18 '"-~ HA1554 HA.1555 
10/12/89 10/12/89 

5.8 6.5 

"""'" """'" 

u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

42.9 51 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

~,, -· --s-2, rlll0311, 
HA.1550 HA.1541 HA1540 HA.1700 

10/11/89 10/11/89 10/11/89 10/12/89 
5.5 5.5 7.0 NA 

"""" .--- .--- u-• 

u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 



1 uames ana Moore tJample Nwnber »7 
Laboratory Sample Nwnber Quant Quant HA1563 
Sampling Date Limit Limit 10/12/89 
Units ··-'L ·-·~- ·-·~-

. en~ 1mc•~~, 

Antimony 60 6000 17000 
Arsenic 10 1000 32000 
Berylliun 1.0 100 290 
Cadmiun 2.0 200 430 
CalciUll 200 20000 84200000 
Chromiun 10 10 14000 
Copper 10 10 28000 
Lead 5.0 5.0 56000 
Magnesiun 100 10000 43300000 
Mercury 0.20 80 BMDLJ 
Nickel 20 1000 18000 
PotassilJll 500 50000 870000 
SelenilJll 5.0 500 BMDLJ 
Silver 10 1000 u 
Sodit.m 500 50000 BMDLJ 
Thalliun 10 1000 BMDLJ 
Zinc 20 2000 200000 

CONVENTIONAL PARAMETERS mg/L mg/Kg mg/Kg 

Anmonia as N 0.10 3.0 149 
Chemical Oxygen Demand(COD) 50 50 52700 
Chloride 1.0 1.0 27 
Sulfate as S04 5.0 5.0 u 
Nitrate + Nitrite 0.05 0.05 5.7 
pH (s.u.) - - 8.34/8.35 
Cyande, total O.Q1 0.5 u 
Phenols total 0.10 3.0 u 

LEGEND: 

Canpound was not detected at laboratory method detection limit. 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

S8 :>17 :,1/DUP 
HA1543 HA1534 HA1535 

10/11/89 10(1_:!!~ '°'.1.:!!~ ·-·~-
BMDLJ 22000 20000 
20000 20000 25000 

880 500 410 
2800 450 400 

76300000 68400000 64500000 
28000 29000 25000 
57000 53000 48000 

110000 94000 77000 
36200000 31500000 29280000 

180 170 170 
31000 36000 30000 

1300000 1700000 1300000 
UJ BMDLJ BMDLJ 

2600 u u 
110000 120000 98000 

BMDLJ u BMDLJ 
290000 290000 240000 
mg/Kg mg/Kg mg/Kg 

182 119 97 
68000 91800 60000 

131 76 83 
204 u u 
2.6 6.1 3.0 

8.16/8.19 7.93/7.95 9.74/8.00 
u u u 
u u u 

u 
J Estmated value due to limitations a:tentified during the quality assurance review. 
UJ 
B 

R 
• 

eported method detection limit Is estinated due to llllitations Identified during the quality assurance review. 
Canpound was detected in a laboratory and/or field blank at similar concentrations. May 
represent laboratory and/or field contamination. 
Unreliable result. Canpound may or may not be present. 
Semple analyzed at mu~le dilutions. SLmmary table is a hybrid of diluted and undiluted results. 
No standard available. Compound was q ualltatively searched for. 

NA Not analyzed 
NP Not provided 
IND Indeterminate. Standard and/or spikes could not be detected at method detection limit. 
BMDL Below Method Detection Limit reported by laboratory. 

s.u. Starrlard Unit 

~,s ~18uv.--
HA1554 HA1555 

10/12/89 10/12/89 
•-•v- ·-·~-
17000 19000 
14000 23000 

350J 640 J 
310J 620 J 

42700000 65500000 
20000 34000 
34000 54000 
63000 J 100000 J 

19600000 29700000 
110 160 

22000 36000 
1100000 2300000 

BMDLJ BMDLJ 
UJ BMDLJ 

95000 J 130000 J 
BMDLJ BMDLJ 

190000 J 300000 J 
mg/Kg mg/Kg 

61 165 
68500 91100 

111 90 
117 u 
2.9 3.3 

7.83/7.85 7.86/7.89 
u u 
u u 

Discrepancies may exist between the laboratory data tables and the data valdation stmmary tables due to variations in the rounding of calculations. 

:>25 :;26 --S-27 flU031H 
HA1565 HA1541 HA1540 HA1700 

10/13/89 10/11/89 10/11/89 10/12/89 ·-·~- ·-·~- ,_;v_ 
·- l 

BMDLJ BMDLJ BMDLJ NA 
18000 21000 18000 NA 

550 640 990 NA 
2500 2500 3700 NA 

NA 70600000 62400000 NA 
25000 30000 51000 NA 
44000 49000 74000 NA 
68000 100000 160000 NA 

NA 31100000 24800000 NA 
150 170 180 NA 

25000 28000 43000 NA 
NA 1300000 2200000 NA 
u BMDLJ BMDLJ NA 

2300 2200 3100 NA 
NA 130000 190000 NA 

BMDLJ BMDLJ BMDLJ NA 
260000 260000 410000 NA 
mg/Kg mg/Kg mg/Kg mg/l 

172 132 201 NA 
64000 64000 68000 NA 

53.9 87 82 NA 
112 124 153 NA 
2.0 2.5 3.9 NA 

8.19/8.20 8.16/8.19 7.79/7.80 NA 
u u u NA 
u u u NA 





DATA VALIDATION/QUALITY ASSURANCE REVIEW 
PHASE I RCRA FACILITY INVESTIGATION 

CHEM-WASTE MANAGEMENT, INC. - CHICAGO INCINERATOR SITE 
SAMPLE COLLECTION DATES: OCTOBER 17 THROUGH NOVEMBER 7, 1989 

DAMES & MOORE JOB NO.: 13963-055-192 

LABORATORY REPORT NO.: 350245, 350248, 350253, 350256, 
350263, 350269, 350270, 350271 & 350288 

INTRODUCTION 

A total of fourteen (14) soil samples, ten (10) sediment samples plus one 
(1) field-duplicate sediment sample, five (5) surface water samples plus one (1) 
duplicate surface water sample, two (2) equipment field-blank samples, four (4) field­
blank samples and four (4) trip-blank samples were collected and submitted to 
Environmental Testing and Certification (ETC) of Edison, New Jersey (1992 Illinois 
Certification No. 100224 ). The samples included in the review are listed on Table 1. 

The soil and field-blank samples were analyzed for Priority Pollutant (PP) 
Volatile Organic Compounds (VOA), Semivolatile Organic Compounds (BNA), 
Organochlorine Pesticides and Polychlorinated Biphenyls (PCBs ), metals, total cyanide 
(CN) and total phenol. The sediment and surface water samples were analyzed for 
Priority Pollutant (PP) Volatile Organic Compounds (VOA), Semivolatile Organic 
Compounds (BNA), Organochlorine Pesticides and Polychlorinated Biphenyls (PCBs), 
metals, total cyanide (CN), total phenol, ammonia as N, chemical oxygen demand 
(COD), chloride, sulfate as SO4, nitrate plus nitrite and pH. Additionally, the surface 
water samples were analyzed for biochemical oxygen demand (BOD), total dissolved 
solids (TDS), total suspended solids (TSS) and alkalinity as CaCO3. One soil and one 
sediment sample were analysed for volatiles only. 

The equipment-blank samples were analyzed for RCRA Appendix IX 
heated purge and trap (HP /T) VOAs and Appendix IX purge and trap VOAs. The 
trip-blank samples were analyzed for PP VOAs only. All samples were analyzed 
following USEPA SW-846 Methodologies. 

Data were examined to assess the usability of the results. The organic 
data quality review is based upon a rigorous review of the reported hold times, 
surrogate recovery results, blank spike recoveries, matrix spike and matrix spike 
duplicate analyses, blank contaminants, internal standard area performance, Gas 
Chromatography/Mass Spectroscopy (GC/MS) tuning and calibration data. 

The inorganic and conventional parameter findings offered in this report 
are based upon review of the reported hold times, blank analysis results, blank spike 
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recoveries, matrix spike recoveries, duplicate results, instrument calibration verification, 
post-digestion spike recoveries and Inductively Coupled Plasma (ICP) serial dilution 
analyses. 

The analytical data was presented in an ETC Abbreviated Data Format 
as requested by Chemical Waste Management, Inc. The laboratory retrieved the 
archived support documentation for the data validation review; however, not all support 
documentation was retrievable by the laboratory. Therefore, a quality assurance review 
rather than data validation is provided for select data points. The quality assurance 
reviews are not as rigorous as quantitative data validation and for these data, the 
quality assurance review assumes the analytical results are correct as reported and 
merely provides an interpretation of the reported quality control results. 

Details of the data validation/ quality assurance review are presented in 
the narrative section of the report. The data is summarized in Table 2 of the report. 
Data qualifiers have been placed next to the results so that the data user can quickly 
assess the qualitative and/ or quantitative reliability of the reported result. This report 
was prepared to provide a critical review of the laboratory analysis and reported 
chemical results. Quality assurance reviews of laboratory-generated data routinely 
identify problems associated with analytical measurements, even from the most 
experienced and capable laboratories. 

This review has been performed in accordance with the requirements 
specified in the "Laboratory Data Validation Functional Guidelines for Evaluating 
Organic Analyses" dated February 1988 and "Laboratory Data Validation Functional 
Guidelines for Evaluating Inorganic Analyses" dated July 1988. 

Sample ID 

G324Fl 
G324F2 
FILL04EB 
FILL04TB 

P316Fl 
P316F2 

TABLE l 

SAMPLES INCLUDED IN REVIEW 

Lab ID 

HA1493 
HA1494 
HA1522 
HA1744 

HA1489 
HA1490 

Collection Date Analyses Requested• 

Laboratory Log Link No. 350245 

10/17/89 
10/17/89 
10/17/89 
10/17/89 

PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
HP /T VOA, VOA 
PP VOA 

Laboratory Log Link No. 350248 

10/18/89 
10/18/89 

PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
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Laboratory Log Link No. 350253 

SIO HA1544 10/18/89 BNA, Pest/PCBs, Metals, CN, Phenols & Wet Chern 
Parameters 

Sll HAl545 l0/18/89 PP VOA, BNA, Pest/PCBs, Metals, CN, Phenols & Wet 
Chem Parameters 

S14 HA!552 10/18/89 BNA, Pest/PCBs, Metals, CN, Phenols & Wet Chem 
Parameters 

S15 HAl553 10/18/89 BNA, Pest/PCBs, CN, Phenols & Wet Chem Parameters 
S12 HA1566 l0/18/89 BNA, Pest/PCBs, Metals, CN, Phenols & Wet CHem 

Parameters 
S13 HA1567 l0/18/89 BNA, Pest/PCBs, Metals, CN, Phenols & Wet Chem 

Parameters 
SEDIME06FB HA1569 10/18/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
SEDIME05FB HA1570 10/18/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
S30 HA1687 l0/18/89 PP VOA, BNA, Pest/PCBs, Metals, CN, Phenols & Wet 

Chem Parameters 
S16 HA1688 10/18/89 PP VOA, BNA, Pest/PCBs, Metals, CN, Phenols & Wet 

Chem Parameters 
S9 HA1689 10/18/89 PP VOA, BNA, Pest/PCBs, Metals, CN, Phenols & Wet 

Chem Parameters 
S9-Dup HAl690 10/18/89 PP VOA, BNA, Pest/PCBs, Metals, CN, Phenols & Wet 

Chem Parameters 
SEDIME05TB HAl764 10/18/89 PP VOA 

Laboratory Log Link No. 350256 

B335Fl HA1495 10/20/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
B335F2 HAl496 10/20/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 

Laboratory Log Link No. 350263 

SW! HA1580 10/24/89 PP VOA, BNA, Pest/PCBs, Metals, CN, Phenols & Wet 
Chem Parameters 

SW4 HA1581 10/24/89 PP VOA, BNA, Pest/PCBs, Metals, CN, Phenols & Wet 
Chem Parameters 

SW2 HA1582 10/24/89 PP VOA, BNA, Pest/PCBs, Metals, CN, Phenols & Wet 
Chem Parameters 

SW3 HA1583 10/24/89 PP VOA, BNA, Pest/PCBs, Metals, CN, Phenols & Wet 
Chem Parameters 

SW4-Dup HA1584 10/24/89 PP VOA, BNA, Pest/PCBs, Metals, CN, Phenols & Wet 
Chem Parameters 

SW5 HA1585 10/24/89 PP VOA, BNA, Pest/PCBs, Metals, CN, Phenols & Wet 
Chem Parameters 

SURFWA0!FB HA!586 10/24/89 PP VOA, BNA, Pest/PCBs, Metals, CN, Phenols & Wet 
Chem Parameters 

G324Fl HAl715 10/24/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
G324F2 HA!716 10/24/89 PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
SURFWA0ITB HAl765 10/24/89 PP VOA 

3 



G336Fl 
G336F2 
FILL05EB 
F!LL05TB 

G3!7F2 
G3!7Fl 

G343Fl 
G343F2 
S12 
S13 
S14 
S15 
SED!ME06FB 
SED!ME06TB 

S7 

Legend: 

HA!479 
HA1480 
HAl520 
HAl766 

HAl477 
HA1478 

HA1481 
HA1482 
HA1755 
HA1756 
HAl757 
HA1758 
HA1759 
HA1794 

HAl803 

Laboratory Log Link No, 350269 

10/26/89 
10/26/89 
10/26/89 
10/26/89 

PP VOA, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
HPrT VOA, VOA 
PP VOA 

Laboratory Log Link No, 350270 

10/26/89 
10/26/89 

PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 

Laboratory Log Link No, 350271 

10/27/89 
10/27/89 
10/27/89 
10/27/89 
10/27/89 
10/27/89 
10/27/89 
10/27/89 

PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA 
PP VOA 
PP VOA 
PP VOA and Metals 
PP VOA, BNA, Pest/PCBs, Metals, CN & Phenols 
PP VOA 

Laboratory Log Link No. 350288 

11/07/89 PP VOA 

PP VOA = Priority Pollutant Volatile Organic Compounds 
HPrr VOA = 
VOA 
PP BNA 

PP Pest/PCB 
PP Metals = 
CN 
Phenols 
Wet Chem 

RCRA Appendix IX Heated Purge & Trap Volatile Organic Compounds 
RCRA Appendix IX Volatile Organic Compounds 
Priority Pollutant Semi-volatile Organic Compounds (Base/Neutral/Acid Extractable 
Compounds) 
Priority Pollutant Organochlorine Pesticides and Polychlorinated Biphenyls 
Priority Pollutant Inorganic Parameters 
Total Cyanide 
Total Phenol 
Ammonia as N, chemical oxygen demand (COD), chloride, sulfate as SO4, nitrate 
plus nitrite and pH, biochemical oxygen demand (BOD), total dissolved solids (TDS), 
total suspended solids (TSS) and alkalinity as CaCO3, 
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DATA QUALIFIERS 

The data validation review has identified aspects of the analytical data that 
require qualification. To confidently use any of the data within the data set, the data 
user should understand the limitations and qualifications presented. With regard to 
data usability, the following qualifiers are offered based upon the data provided. 

ORGANIC QUALIFIERS 

Hold Times: 

• Samples S13, S16 (LL 350253) and B335F1 (LL 350256) were extracted 
for semi-volatile compounds 25 days outside the 40 day hold time 
requirement. The positive results may be biased low and have been 
flagged (J/UJ) estimated on Table 2. The non-detected results are 
regarded as unreliable and have been flagged (R) on Table 2. 

• Sample P319F2 was analyzed for pesticides/PCBs 2 days outside the 40 
day hold time requirement. The confirmatory column analyses was 
performed 11 days outside hold time. It is this reviewer's opinion, 
however, that there is no impact on data usability and no qualifier has 
been applied. 

Blank Contamination: 

• Due to the trace presence of the following volatile organic compounds in 
the associated laboratory and/ or field blank samples, positive results of 
these compounds in the field samples are qualitatively questionable and 
have been flagged (B) on Table 2. Reported concentrations which are 
greater than 5 times the blank concentration ( 10 times for methylene 
chloride) are regarded as "real" values and no qualifier is applied. 

Analyte Log Link 

Methylene chloride 350245 
350248 
350253 
350256 
350263 
350269 
350270 
350271 
350288 

Dichlorofluoromethane 350245 

5 

Associated Samples 

FILL04EB, FILL04TB, G324Fl, G324F2 
P316Fl, P316F2 
All field samples 
All field samples 
All field samples 
All field samples 
All field samples 
All field sam pies 
S7 

FILL04EB 



Analyte Log Link Associated Samples 

1,1,1-Trichloroethane 350271 All field samples 

Due to the trace presence of the following semi-volatile organic com­
pounds (VOAs) in the associated laboratory and/ or field blank samples, 
positive results for these compounds in the field samples are qualitatively 
questionable and have been flagged (B) on Table 2. Positive concentra­
tions which are greater than five times the blank concentrations ( ten times 
for phthalates) are regarded as "real" values and no qualifier is applied. 

Analyte 

Bis(2-Ethylhexyl)phthalate 
& Di-n-octylphthalate 

Surrogate Recoveries: 

Log Link 

350271 

Associated Samples 

G343Fl, G343F2 

• All volatile surrogate compound recoveries fell within acceptable control 
limits. 

• The base/neutral semi-volatile surrogate compound, terphenyl-dl4, fell 
outside control limits (high) for samples S10, S11, S14, S15, S16, SED­
IME06FB, SEDIME05FB, S30, S9 and S9-Dup (LL350253). No qualifier 
is required since only one surrogate per fraction fell outside control limits. 

All three base/neutral semi-volatile surrogate compounds, and two acid­
extractable surrogate compounds fell outside control limits (high) for 
sample G324F2 (LL 350245). The positive results may be biased high and 
have been flagged (J) on Table 2. There is no impact on the non­
detected values and no qualifier is applied. 

• The acid semi-volatile surrogate compound, phenol-d5, fell outside control 
limits (high) for samples P316Fl, P316F2 (LL 350248), G317F2, G336F2 
(LL 350269) and G317Fl (LL 350270). No qualifier is required since only 
one surrogate per fraction fell outside control limits. 

• The acid semi-volatile surrogate compounds, phenol-d5 and 2-fluoro­
phenol, fell outside control limits (high) for sample B335F2 (LL 350256). 
Positive results may be biased high and have been flagged (J). There is 
no impact on the non-detected values and no qualifier is required. 

All three acid-extractable semi-volatile surrogate compounds fell outside 
control limits (low, 0%) for sample SEDIME05FB (LL 350253). The 
positive results may be biased low and have been flagged (J) on Table 2. 
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The non-detected results are regarded as unreliable and have been flagged 
(R) on the summary tables. 

The pesticide surrogate compounds, tetra-chlorornethyl-xylene (TCMX) 
and dibutylchlorendate (DBC), fell outside control limits (high) for 
samples G324F2 (LL 350245), G316F2 (LL 350248), S9, SB, S16 and S30 
(LL 350253). Positive results may be biased high and have been flaggged 
(J) on Table 2. There is no impact on the non-detected results and no 
qualifier is required. 

Initial and Continuing Calibration Results: 

• In the heated purge & trap (HP /T) volatile analyses of sample FILL04 EB 
(LL 350245) and FILL05EB (LL 350269), the percent difference between 
the initial and continuing calibration response factors were greater than 
50% and less than 90% for all HP /T compounds except isobutyl alcohol. 
All positive results for the following volatile compounds have been flagged 
(J) estimated. The actual detection limit may be higher than reported and 
has been flagged (UJ) estimated in Table 2 of this report. 

• Due to the high difference between the initial and continuing calibration 
response factors (%D >35% and <90%), all positive results for the 
following volatile compounds have been flagged (J) estimated. The actual 
detection limit may be higher than reported and has been flagged (UJ) 
estimated in Table 2 of this report. 

Analyte Log Link Associated Samples 

Bromoform 350248 P316Fl 
350253 S16 

Bromomethane 350245 FILL04TB 
350253 Sll, S9, S9-Dup 
350269 G336Fl, G336F2 
350270 G317Fl, G317F2 
350271 SEDIME06TB 

Chloroethane 350245 FILL04TB 
350253 SEDIME0STB 

Chloromethane 350245 G324Fl, G324F2 
350248 P316Fl, P316F2 
350253 S10, S16 
350256 B335F2 
350269 G336Fl, G336F2 
350270 G317Fl, G317F2 
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Analyte 

Chlorodibromomethane 

Dichlorodifluoromethane 

1,2-Dichloropropane 
& cis-1,3-Dichloropropane 

Trichlorofluoromethane 

Trichloroethene 

1,1,2-Trichloroethane 

Vinyl chloride 

Log Link 

350269 
350270 

350269 
350270 
350271 

350253 
350256 

Associated Samples 

G336F2 
G317Fl, G317F2 

G336Fl, G336F2 
G317Fl, G317F2 
SEDIME06TB 

S30 
B335Fl 

350245 FILL04TB, G324Fl, G324F2 
350248 P316F2 
350253 S11, S9, S9-Dup, SEDIME0STil, SlO, S30 
350256 B335Fl, B335F2 
350269 G336Fl 

350269 G336F1, G336F2 
350270 G317F1, G317F2 

350269 G336Fl, G336F2 
350270 G317Fl, G317F2 

350248 P316Fl 
350253 SEDIME0STB, S16 
350269 G336Fl 

Due to the extremely high percent difference between the initial and 
continuing calibration response factors ( %D > 90% ), positive result for the 
following volatile compound have been flagged (J) estimated. The non­
detected values are unreliable and have been flagged (R) on Table 2. 

Analyte 

Vinyl chloride 

Chlor Jiane 

Log Link 

350248 

350253 
350256 

Associated Samples 

FILL04FB 

S30 
B335Fl 

Due to the high difference between the initial and continuing calibration 
response factors (%D >35% and <90%), positive results for the following 
semi-volatile compounds have been flagged (J) estimated on Table 2. 

Analyte Log Link 

Hexachlorocyclopentadiene 350253 
350271 
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Associated Sample 
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Analyte Log Link Associated Sample 

3,3' -Dichlorobenzidine 350253 S14, SEDIME05FB 

n-Nitroso-di-phenylamine 350245 G324F1, G324F2 
350253 S9 

Bis-2( chloroisopropyl)ether 354045 G324Fl, G324F2 
350253 S9 

n-Nitroso-di-propylamine 350253 S10,Sll,S15, S16, S30 

2,4-Dinitrotoluene 350253 S9-Dup 
350271 G343Fl, G343F2 

2,6-Dinitrotoluene 350253 S9-Dup 
350271 G343Fl, G343F2 

Dihenzo(ghi)perylene 350253 SEDIME05FB 

Di-n-octyl phthalate 350271 G343Fl, G343F2 

lndeno(l,2,3-c,d) pyrene, 350245 G324Fl, G324F2 
Benzo(g,h,i)perylene 350253 SEDIME05FB 

lsophorone 350253 Sl0,S11,S15, S16, S30 

4-Nitrophenol 350245 G324Fl, G324F2 
350253 S9-Dup 

4,6-Dinitro-o-cresol 350253 S9-Dup 
350271 G343Fl, G343F2 

p-Chloro-m-cresol 350253 SEDIM06FB 

Pyrene 350253 SEDIM06FB 

Pentachlorophenol 350253 S9 

• For the pesticide /PCB analyses, the correlation coefficient for the initial 
calibratil>u,i fell within acceptable control limits ( > 0.995) for all samples. 

• For the pesticide/PCB analyses, the analytical sequence requirements 
were met. However, since the standard chromatograms were not available 
for review ( quantitation reports only), no comments can be offered 
regarding an evaluation of the system performance with regards to 
adequate peak resolution. 
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The DDT /Endrin percent breakdown associated with LL 350245, 350248, 
350253 and 350263 (not including G324Fl and G324F2) was evaluated 
and fell within acceptable control limits. 

The DDT /Endrin percent breakdown associated with LL 350256, samples 
G324Fl and G324F2 from LL 350263, LL 350269, LL 350270 and LL 
350271 were outside control limits (greater than 30% ). However, there is 
no impact on data usability since the field samples were non-detected for 
DDT, Endrin or their breakdown products. 

Internal Standard Area Performance: 

• The area count of the volatile internal standard, chlorobenzene-d5, 
associated with samples S9 and S30 (LL 350253) fell outside the control 
limits (low). The positive and non-detected compounds quantitated 
against this internal standard for these samples may be biased low and 
have been flagged (J/UJ) estimated on Table 2. 

• The area count of the volatile internal standards, 1,4-difluorobenzene and 
chlorobenzene-d5, associated with samples P316F2 (LL 350248), G317F2 
(LL 350269) and S12 (LL 350271) fell outside the control limits (low). 
The positive and non-detected compounds quantitated against this internal 
standard for these samples may be biased low and have been flagged 
(J /UJ) estimated on Table 2. 

• All three volatile internal standards fell outside (low) control limits for 
samples G324Fl, G324F2 (LL 350245), P316F2 (LL 350248), S10, S16 
(LL 350253) and B335F2 (LL 350256). The positive and non-detected 
compounds quantitated against this internal standard for these samples 
may be biased low and have been flagged (J /UJ) estimated on Table 2. 

The area count of the semi-volatile internal standards, l,4-dichloroben­
zene-d4 and naphthalene-dB, associated with sample S10 (LL350253) and, 
l,4-dichlorobenzene-d4, naphthalene-dB and phenanthrene-d 10, associated 
with samples S 11 and S0 (LL 350253) were reported outside the control 
limits (low). The positive and non-detected compounds quantitated 
against these internal standards for this samples may be biased low and 
have been flagged (J /UJ) estimated on Table 2. 

• The area count of the semi-volatile internal standards, 1,4-dichloroben­
zene-d4, naphthalene-dB, acenapthene-dlO and phenanthrene-dlO, 
associated with samples S13 and S16 (LL 350253) was reported outside 
the control limits (low). The positive and non-detected compounds 
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quantitated against these internal standards for this samples may be biased 
low and have been flagged (J /UJ) estimated on Table 2. 

The area count of five semi-volatile internal standards associated with 
samples S14 and S15 (LL 350253) were reported outside the control limits 
(low) and six semi-volatile internal standards associated with sample S16 
(LL 350253) were reported outside the control limits (low). The positive 
and non-detected compounds quantitated against these internal standards 
for this samples may be biased low and have been flagged (J /UJ) 
estimated on Table 2. 

• The area count of the semi-volatile internal standards, phenanthrene-dlO, 
chrysene-d12 and perylene-d12, associated with samples G324Fl (LL 
350245) and SEDIME05FB (LL 350253) and chrysene-d12 and perylene­
dl2, associated with sample SEDIME06FB (LL 350253) were reported 
outside the control limits (low). The positive and non-detected com­
pounds quantitated against these internal standards for this samples may 
be biased low and have been flagged (J/UJ) estimated on Table 2. 

Matrix Spikes (MS) and Matrix Spike Duplicate (MSD) Results: 

• In the HP/T volatile analysis of FILL04EB, a high relative percent 
difference was obtained for the duplicate analysis of methylacrylonitrile. 
The positive methylacrylonitrile results in sample FILL04EB are regarded 
as estimated values and have been flagged (J) on Table 2. 

• The reported recovery of acrolein in the HP /T voaltile analyses could not 
be confirmed since this compound was not reported on the quantitation 
reports generated and provided for review. 

In the HP/T volatile analysis, iodomethane was not recovered (0%) for 
both the blank spike and matrix spike associated with FILL04EB (LL 
350245). The result has been reported as "IND" indeterminate by the 
laboratory. The compound iodomethane may or may not be present in 
the sample and has been fl11r1ed (R) on Table 2. 

• Field duplicate samples S9/S9-Dup (LL 350253) and SW4/SW4-Dup (LL 
350263) were collected and submitted to the laboratory. Overall, the 
reproducibility of the organic analyses are good, providing a positive 
indication of the field techniques and laboratory precision associated with 
these samples. 

In the MS/MSD analysis of sample S15, a high relative percent difference 
was obtained for the volatile compounds dichlorodifluoroethane, methyl 
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bromide and vinyl chloride. The reported positive results are regarded as 
estimated values in the unspiked sample S15 and have been flagged (J) on 
Table 2. 

In the semi-volatile analysis of sample P316Fl and P316F2 (LL 350248), 
the blank spike recoveries were less than 10 percent for the base/neutral 
compounds, 4-chlorophenylphenyl ether, diethyl phthalate, dimethyl 
phthalate and fluorene. Positive results in the field samples may be 
biased low and have been flagged (J) on Table 2. The non-detected 
values are unreliable (compound may or may not be present) and have 
been flagged (R). 

In the volatile analysis associated with LL 350271 and 350288, the blank 
spike recovery was high for toluene. Positive results in the field samples 
may be biased high and have been flagged (J) on Table 2. There is no 
impact on the non-detected values and no qualifier is required. 

Additional Comments: 

• As per the requirements, all values calculated below the method detection 
limit should be considered estimated and have been flagged (J) in Table 2 
of this report. 
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INORGANIC and CONVENTIONAL PARAMETER QUALIFIERS 

General Comments: 

• In the metals fraction, this reviewer has observed that for the ICP con­
centrations reported at 10 to 15 times above the method detection limit 
(MDL), the data validation cannot reproduce the laboratory reported 
results. The calculation obtained during data validation is consistently 
higher than the laboratory reported concentration. This is due to the fact 
that the interelement correction factors in the ICP instrument have been 
externally calculated. Since this external interelement correction factor is 
not available for review, the reported results for low level samples cannot 
be reproduced. It should be noted that positive ICP reported results that 
are significantly above than the MDL were reproduced and validated, 
since this interelement correction factor becomes negligible at higher 
concentrations. The data review assumes that the low level reported 
concentrations are correct as reported and it is this reviewer's opinion that 
data usability is not impacted. 

Hold Times: 

• Sample Sll was digested for mercury 25 days outside the hold time 
criteria (Log Link 350253). The positive result may be biased low and has 
been flagged (J) estimate on Table 2. 

All samples (with the exception of mercury for S11) were digested and 
analyzed within the required hold time criteria for metals and cyanide. 
The preparation and analysis date of all other wet chemisrty parameters 
was not available for review. Based upon the date of report, it appears 
that the hold time criteria was met for the majority of these parameters 
( total cyanide, total phenols, TDS, TSS, alkalinity, chloride, ammonia as 
N, nitrate plus nitrite, COD); however, no comments can be offered 
regarding the hold time compliance for pH and BOD. 

Blank Contamination: 

• Trace concentrations of selenium and zinc were detected in the laboratory 
blank associated with Log Link (LL) 350245 and zinc was identified in the 
laboratory and/ or field-blank associated with LL 350248, 350253 and 
350256 at concentrations below the reported method detection limit 
(BMDL). The positive results of these analytes in the field samples 
reported as BMDL are qualitatively questionable and have been flagged 
(B) on Table 2. The positive results reported at or above the method 
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detection limits are regarded as "real" values and no qualifier has been 
applied. 

Trace concentrations of chromium were identified in the field-blank 
sample SURFW A0lFB associated with LL 350263 at concentrations below 
the reported method detection limit (BMDL). The reported concentra­
tions in the field samples are qualitatively questionable and have been 
flagged (B) on Table 2. 

Trace concentrations of copper and zinc were identified in the laboratory 
blank associated with LL 350269, 350270 and 350271 at concentrations 
below the reported method detection limit (BMDL). The reported 
concentrations in the field samples are qualitatively questionable and have 
been flagged (B) on Table 2. The reported concentrations in the field 
samples which are greater than 5 times the concentration detected in the 
field-blank sample and are regarded as "real" values. Therefore, no 
qualifier has been applied. 

Inductively Coupled Plasma (ICP) Serial Dilution Results: 

• The ICP serial dilution analyses of copper was greater than 10% for 
sample P316Fl (LL 350248). The positive zinc result in sample P316Fl 
is regarded as estimated and has been flagged (J) on Table 2. 

The percent difference of the ICP serial dilution analyses of lead for 
sample Sll (LL 350253) was outside control limits(> 10%). The positive 
lead result in sample S 11 is regarded as estimated and has been flagged 
(J) on Table 2. 

• The percent difference of the ICP serial dilution analyses of cadmium, 
lead and zinc for sample G324Fl (LL 350263) was outside control limits 
(> 10%). The positive lead result in sample Sll is regarded as estimated 
and has been flagged (J) on Table 2. 

Matrix Spike (MS) and Duplicate (DU) Summary Results: 

The matrix spike recovery of mercury in the spiked sample B335Fl (LL 
350256) was outside (high) control limits. The positive mercury result in 
the unspiked sample is regarded as estimated and has been flagged (J) on 
Table 2. 

Due to the high percent difference between the duplicate analyses of 
arsenic, cadmium, chromium, nickel and zinc for sample P316Fl (LL 
350248), and lead in sample Sll (LL 350253) the positive results are 
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quantitatively questionable and have been flagged (J) estimated on Table 
2. 

• Due to the high percent difference between the duplicate analyses of zinc 
for sample G324Fl (LL 350263) the positive results are quantitatively 
questionable and have been flagged (J) estimated on Table 2. 

• Due to the low matrix spike recovery of copper, arsenic and mercury in 
MS sample Sll (LL 350245), the positive results in the unspiked sample 
may be biased low and have ben flagged (J) on Table 2. 

• The matrix spike recoveries of beryllium, nickel, selenium and antimony 
in MS sample P316Fl (LL 350248) were outside control limits (low). The 
positive and non-detected results may e biased low and have been flagged 
(J/UJ) on Table 2. 

• The matrix spike recovery of copper in MS sample P316Fl (LL 350248) 
was outside control limits (high). The positive copper result in the 
unspiked sample may be biased high and has been flagged (J) on Table 
2. 

• The matrix spike recoveries of chromium in MS sample P316Fl (LL 
350238) was outside control limits (high). No qualifier has been applied 
since the analyte concentration in the unspiked sample is greater than four 
times the blank concentration. 

• The matrix spike recoveries of antimony and thallium in MS sample 
G324Fl (LL 350263) were outside control limits (low). The positive and 
non-detected results may e biased low and have been flagged (J/UJ) on 
Table 2. 

• Field duplicate samples S9/S9-Dup (LL 350253) and SW4/SW4-Dup (LL 
350263) were collected and submitted to the laboratory. Overall, the 
reproducibility of the metals and conventional parameters is good, 
providing a positive indication of the field and laboratory precisi"n. 

Post-Digestion Spike Recoveries: 

• The post-digestion spike recoveries of the following analytes were outside 
the control limits (low). Positive and/or non-detected results of these 
analytes for the associated samples may be biased low and have been 
flagged (J /UJ) estimated. 
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Analyte 

Arsenic 

Selenium 

Thallium 

Additional Comments: 

Log Link 

350253 
350263 

350245 
3502,ffl 
350253 
350256 
350263 

350253 
350263 
350269 
350270 
350271 

Associated Samples 

S16 
SWl, SW4, SW4-Dup 

G324F2 
P316F2 
S11, S12, Sl3, Sl6, S9, S9-Dup 
B335F2 
G324F2 

SU 
SWl, SW4, SW4-Dup, SW5, G324F2 
G336Fl, G336F2 
G317Fl, G317F2 
G343F1, S15 

• The laboratory reports several inorganic results as below the method 
detection limit (BMDL). These are reported as BMDL on Table 2. The 
actual concentrations are not calculated during the data validation review 
since the interelement coefficient factors were not provided. 
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Acetonitrile 
Acrolein 
Acrylonitrile 
1,4-Dioxane 
Ethyl cyanide 

TABLE 2 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, IWNOIS 

15 15 
20 20 
10 10 

300 300 
40 40 

lsobutyl alcohol 230 230 
Methacrylonitrile 110 110 

con~nued next page (see last page of ta 
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TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, IWNOIS 

Dames and Moore Sample Numr...,e'r 1,u-1Uli4EB 
Laboratory Sample Number HA1522 
Sampling Date Quant Quant 10/17/89 
Dilution Factor Limit Limit 1.0 
Units untL un/Kn un/L 

' Ill I-'/ I VULA nLE 

Acetone 10 10 u 
Benzene 4.4 4.4 u 
Bromofonn 4.7 4.7 u 
Carbon disulfide 10 10 u 
Carbon Tetrachloride 2.8 2.6 u 
Chlorobenzene 6.0 6.0 u 
2-Chloro-1,3-butadiene - - u 
Chlorodibromomethane 3.1 3.1 u 
Chloroethane 10 10 u 
Chloroform 1.6 1.6 u 
3-Chloropropene 10 10 u 
Dichlorobromomethane 2.2 2.2 u 
Dichlorodifluoromethane 10 10 UJ 
1,2-Dibromo-3-chloropropane 10 10 u 
1,2-Dibromoethane 10 10 u 
1,4-Dichloro-2-butene 10 10 u 
1, 1-Dichloroethane 4.7 4.7 u 
1,2-Dichloroethane 2.6 2.8 u 
1, 1-Dichloroethene 2.8 2.8 u 
1,2-Dichloropropane 6.0 6.0 u 
cis-1,3-Dichloropropene 5.0 5.0 u 
trans-1,3-Dichloropropene 10 10 u 
Ethyl benzene 7.2 7.2 u 
Ethyl methacrylate 10 10 u 
2-Hexanone 10 10 u 
lodomethane 10 10 A 
Methyl bromide 10 10 u 
Methyl chloride 10 10 u 
Methylene Chloride 2.8 2.6 u 
Methyl isobutyl ketone 10 10 u 
Methyl ethyl ketone 10 10 u 
Methyl methacrylate 10 10 u 
Pentachloroethane - - IND 
Styrene 10 10 u 
1, 1,2,2-Tetrachloroethane 4.1 4.1 u 
T etractioroethene 4.1 4.1 u 

---'--• --..J ___ ... ----, _____ .. ---- _.1 .. _ .... ,_ ---~ --·--· 

IAf-"' 
HA1520 

10/26/89 
1.0 

untL 

UJ 
u 
u 
u 
u 
u 
u 
u 
u 
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UJ 
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u 
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TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, IWNOIS 

Toluene 6.0 6.0 
1,2-Dichloroethene (trans) 1.6 1.6 
1, 1, 1-Trichloroethane 3.8 3.8 
1,1,2-Tlichloroethane 5.0 5.0 
1,2,3-Tlichloropropane 10 10 
Trichloroethene 1.9 1.9 
Trichlorofluoromethane 10 10 
Vinyl acetate 10 10 
Vinyl Chlolide 10 10 
m-Xylene 10 10 
o, p-Xylenes 10 10 
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Dames and Moore Sample Number SG316F1 
Laboratory Sample Number HA1469 
Sampling Date Quant Quant 10/18/69 
Dilution Factor Limit Limit 5.0 
Unrts unn unlKa U" 1K ... 
PRIORITY POLLUTANT P/T VOLATILE uMPOU NDS 

Acrolein 100 100 NA 
Acrylonitrile 100 100 NA 
Benzene 4.4 4.4 13.1 J 
Bromoform 4.7 4.7 UJ 
Carbon T elm chloride 2.8 2.8 UJ 
Chlorobenzene 6.0 6.0 UJ 
Chlorodibromomethane 3.1 3.1 UJ 
Chloroethane 10 10 UJ 
2-Chloroethylvinyl ether 10 10 UJ 
Chloroform 1.6 1.6 UJ 
0ichlorobromomethane 2.2 2.2 UJ 
Dichlorodifluoromethane 10 10 UJ 
1 (2.-Dibromoethane 10 10 UJ 
1, 1-0ichloroethane 4,7 4.7 UJ 
1 ~ - Dichloroethane 2.8 2.6 UJ 
1, 1 -Dichloroethena 2.8 2.8 UJ 
1 ,2- Dlchloropropane 6.0 6.0 UJ 
cis-1,3-0ichloropropene 5.0 5.0 UJ 
Ethylbenzene 72 72 472 J 
Methyl bromide 10 10 UJ 
Methyl chloride 10 10 UJ 
Methylene Chloride 2.8 2.6 402 JI 
1, 1,2,2-Tetrachloroethane 4.1 4.1 UJ 
Tetmchloroethene 4.1 4.1 26.7 J 
Toluene 6.0 6.0 116 J 
1,2-0ichloroethene (trans) 1.6 1.6 UJ 
1, 1, 1-Trichloroethane 3.8 3.8 UJ 
1, 1 ;1.-Trichloroethane 5.0 5.0 UJ 
Trichloroethane 1.9 1.9 UJ 
T richlorofluoromethane 10 10 UJ 
Vinyl Chloride 10 10 UJ 
trans-1,3- Dichloropropene 10 10 UJ 
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TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

SG316F2 SB33.n 1 S833.111 2 SG324F1 
HA1490 HA1495 HA1496 HA1493 

10/18/89 10/20/89 10/20/89 10/17/89 
1.0 1.0 1.0 1.0 

U"',K"' ua/Ka ua/Ka ua/Ko 

NA NA NA NA 
NA NA NA NA 

15.5 J 4.54 4.7 J 1.9 J 
UJ u UJ UJ 
UJ u UJ UJ 

22.6 J u UJ UJ 
UJ u UJ UJ 
UJ R UJ UJ 
UJ u UJ UJ 
UJ u UJ UJ 
UJ u UJ UJ 
UJ u UJ UJ 
UJ u UJ UJ 

3.1 J u UJ UJ 
1.7 J u UJ UJ 
UJ u UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 

9.17 u UJ UJ 
UJ u UJ UJ 
UJ u UJ UJ 

23.3 JI 54.0B 149JI 22.7 J 
UJ u UJ w 
UJ u UJ UJ 

15.SJ 2.6 J UJ UJ 
UJ u UJ 1.6 J 
UJ u UJ 2.0 J 
UJ u UJ UJ 
UJ u UJ UJ 
UJ 42 J 12.0J UJ 
UJ u UJ UJ 
UJ u UJ UJ 

SG324F2 
HA1494 

10/17/89 
1.0 

ua/Ka 

NA 
NA 
1.8 J 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 

36.9 J 
UJ 
UJ 
UJ 

2.75 J 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 

= lll04TB S7 S9 S9 Duf 
HA1744 HA1803 HA1689 HA.169( 

10/17/89 11/07/89 10/18/89 10/16/8{ 

1.0 1.0 1.0 u 
unn u-•K,.. u""'K" . .."J!i~I 1 

NA u NA NI 
NA u NA NI 
u 2.3 J u l 
u u u l 
u u u l 
u u UJ l 
u u u l 

UJ u u l 
u u u L 

u u u l 
u u u l 
u u u l 
u u u l 
u 2.3 J u l 
u u u L 

u u u l 
u u u l 
u u u L 
u u UJ l 
u u UJ U, 
u u u L 

4.48 JE 17.7 B 10.6 B 11.S 8 
u u UJ L 
u u w L 
u 1.5J UJ u J 
u 11.7 u 1.61 
u u u L 
u u u L 
u u u L 
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Dames and Moore Sample Number SG31or1 
laboratory Sample Number HA1489 
Sampling Date Quant Quant 10/18/89 
Dilution Factor Limit Limit 10.5 

J,J!:1~ u-• on/Kn ua/Ka 
PRIORITY POLLUTANT ACID EXTRACT BLE CC MPOUN s 

2-Chlorophenol 3.9 340 u 
2,4- Dichlorophenol 32 280 u 
2,4-Dimethylphenol 32 280 u 
4,6-Dinitro-2-methyphenol 29 2400 u 
2,4-Dinitrophenol 50 4300 u 
2-Nitrophenol 4.3 370 u 
4-Nitrophenol 2.9 240 u 
4-Chloro-3-methylphen~ 3.6 310 u 
Pentachlorophenol 4.3 370 u 
Phenol 1.6 150 u 
2,4,6-Trichlorophenol 32 280 u 

~ 
continued next page (see last page Of fable fo 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RES UL TS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

SG316F2 $833:,r 1 SB335F2 SG324F1 
HA1490 HA1495 HA1496 HA1493 

10/18/69 10/20/89 10/20/89 10/17/89 
21.4 12.0 12.9 13.2 

un/Kn un/Kn u-'Kn u-'Kn 

u R u u 
u R u u 
u R u u 
u R u UJ 
u A u u 
u A u u 
u A u u 
u R u u 
u R u UJ 
u A u u 
u A u u 

SG324F2 XFILL04TB S7 S9 s9 OUp 

HA1494 HA1744 HA.1803 HA1689 HA1690 

10/17/89 10/17/69 11/07/89 10/18/89 10/16/89 

1.2 NA NA 21.7 11. 7 
un/Ka u-• un/Kn un/l(n un/Kg 

u NA NA u u 
u NA NA u u 
u NA NA u u 
u NA NA u u 
u NA NA u u 
u NA NA u u 
u NA NA u u 
u NA NA u u 
u NA NA u u I 

u NA NA u 
~ I u NA NA u 



Dames and Moore Sample Number SG31or 1 
Laboratory Sample Number HA1489 
Sampling Date Quant Quant 10/18/69 
Dilution Factor Limit Limit 9.5 

Units u~• u-- 1Ko un/Kn 

'pAIOfllTY POLLUTANT BASE/NEUTRAi EXTRA ,,ABLE ...vMPOUND 

Acenaphthene 2.3 220 u 
Acenaphthylene 42 410 u 
Anthracene 2.3 220 u 
Benzo(a)anth:acene 9.3 910 u 
Benzo(a)pyrene 3.0 290 u 
Benzo(b}fluoranthene 5.7 580 u 
Benzo(g,h,i)perylene 4.9 480 u 
Benzo(k)fluoranthene 3.0 290 u 
bis(2-Chloroethoxy)methane 8.3 620 u 
Bis(2-chloroethyl) ether 8.8 660 u 
bis(2-chloroisopropyl)ether 8.8 660 u 
bis (2-Ethylhexyl) phthalate 12 1200 u 
4-Bromophenylphel1'fl ether 2.3 220 u 
Butylbenzylphthalate 12 1200 u 
2-Chloronaphthe.lene 2.3 220 u 
4-Chlorophenylphenyl ether 5.0 490 R 
Chrysene 3.0 290 u 
Dibenz(a,h)anttmcene 3.0 290 u 
1 ;l.-Dichlorobenzene 2.3 220 u 
1,3-0ichlorobenzene 2.3 220 u 
1,4-Dichlorobenzene 52 510 u 
3,3' - Dichlorobenzidine 19.6 1920 u 
Diethylphthalate 12 1200 A 
Dimethylphthalate 12 1200 R 
Di-n- butylph1halate 12 1200 u 
2, 4- Dinitrotoluene 6.8 660 u 
2,6-Dinitrotoluene 2.3 220 u 
Di-n-octylphtm.late 12 1200 u 
Fluoranthene 2.6 280 u 
Fluorene 2.3 220 A 
Hexachlorobenzene 2.3 220 u 
Hexachlorobutadiene 1.1 100 u 
Hexachlorocyclopentadlene 12 1200 u 
Hexachloroethe.ne 1.9 190 u 
lndeno(1,2,3-cd)pyrene 4.4 430 u 
lsophorone 2.6 280 u 
Naphthalene 1.9 190 u 
Nitrobenzene 2.3 220 u 
N-Nitroso-dimethylamine 12 1200 u 
N-Nitroso-di-n-propylamine 12 1200 u 
N-Nitroso-diphenylamine 2.3 220 u 
Phenanthrene 6.4 830 u 
Pyrene 2.3 220 u 
1 ;l.,4-Trichlorobenzene 2.3 220 u 

~ 
continUed next page (see last page of table for not8S) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

SG31or 2 SB33or 1 ;;,o335F2 :;G324F1 
HA1490 HA1495 HA1496 HA1493 

10/18/89 10/20/89 10/20/89 10/17/89 
10.1 10.5 11.4 11.6 

U"'"'Kn uo/Ko uo/Ko un/Ka 

u 10000 J u 18900 

u R u u 
u 31600 J u 26400 J 
u 12400 J 5474 J 42000 J 
u 35000J u 27600 J 
u A u 28400 J 
u 19200 J u 17300 J 
u 61000 J u 3255 J 
u R u u 
u R u u 
u R u u 
u R u UJ 
u R u UJ 
u R u UJ 
u R u u 
R R u u 
u 49000 J u 38500 J 
u R u UJ 
u A u u 
u R u u 
u A u u 
u A u UJ 
R A u u 
A R u u 
u A u UJ 
u R u u 
u R u u 
u R u UJ 
u 117000 J 9950 103000 
R 19000 J u 16400 
u A u UJ 
u A u u 
u A u UJ 
u R u u 
u 7510 J u 6740J 
u R u u 
u 18000 J u 8500 
u R u u 
u R u u 
u R u u 
u R u UJ 
u 155000 J 6315J 103000 J 
u 86600J 7240 83000 J 
u R u u 

SG324F2 ArlU.04TB S7 
HA1494 HA1744 HA1803 

10/17/89 10/17/89 11/07/89 
1.1 NA NA 

u-'K ... u~• U" 1Ko 

835 J NA NA 
u NA NA 

1410 J NA NA 
3190 J NA NA 
2040 J NA NA 
2950 J NA NA 
1260 J NA NA 
258 J NA NA 

u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 

3280 J NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 

10900 J NA NA 
967 J NA NA 

u NA NA 
u NA NA 
u NA NA 
u NA NA 

500 J NA NA 
u NA NA 

2500 J NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 

5580 J NA NA 
8830 J NA NA 

u NA NA 

S9 
HA1689 

10/18/89 
19.1 

u ... 11<0 

u 
u 
u 
u 
u 

2036 J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3728 J 
u 
u 
u 
u 
u 
u 

UJ 
u 
u 
u 

UJ 
u 
u 

3616 J 
u 

S9 i 
HA1 

10/1 E 
1 

u~ 

1 

1 

up 
90 
89 
.5 

K!l __ 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
4J 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
J 
u 
u 

834 J 

u ii 
I 



Dames and Moore Sample Number SG316F1 
Laboratory Sample Number HA1489 
Sampling Date Quant Quant 10/18/69 
Dilution Factor Limit Limit 33.5 
Units """ un/Ka ua/Ka 
PESTICIDES 

Aldrin 0.05 1.7 u 
Alpha-BHC 0.05 1.7 u 
Beta-BHC 0,05 1.7 u 
Gamma-BHC (Lindane) 0.05 1.7 u 
Delta-BHC 0.05 1.7 u 
Chlordane 1.0 33 u 
4,4'-DDT 0.10 3.3 u 
4,4'-DDE 0.10 3.3 u 
4,4'-DDD 2.5 83 u 
Dieldrin 0.10 3.3 u 
Endosulfan I 0.05 1.7 u 
Endosulfan II 0.10 3.3 u 
Endosu/fan Sulfate 0.10 3.3 u 
Endrin 0.10 3.3 u 
Endrin Aldehyde 0.10 3.3 u 
Heptachlor 0.05 1.7 u 
Heptachlor Epoxide 0.05 1.7 u 
Toxaphene 2.0 65 u 
Arochlor-1016 0.55 18 u 
Arochlor-1221 0.55 18 u 
Arochlor-1232 0.55 18 u 
Arochlor-1242 0.55 18 u 
Arochlor-1248 0.55 18 u 
Arochlor-1254 1.0 33 u 
Arochlor-1260 1.0 33 u 

-- A! ., _ _, --• -- , ___ •--• - - __.,._L - •-- A--> 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RES UL TS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

SG316F2 SB335F1 SB335F2 SG324F1 
HA1490 HA1495 HA1496 HA1493 

10/18/89 10/20/89 10/20/89 10/17/89 
35.2 3.6 4.2 39.4 

un/Ka u ... 'Kn u,.'Kn U""'Kn 

u u u u 
301 u u u 

u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

SG324F2 XFILL04TB S7 S9 S9-Du-p 
HA1494 HA1744 HA1803 HA.1689 HA1690 

10/17/89 10/17/89 11/07/89 10/10/89 10/18/69 
35.9 NA NA 05 3.6 

u,.'Kn u~• unfKa U"'Ko -~,..,~_9 
- 1 

u NA NA u u 
u NA NA u u 
u NA NA u u 
u NA NA u u 
u NA NA u u 
u NA NA u u 
u NA NA u u 
u NA NA u u 
u NA NA u u 
u NA NA u u 
u NA NA u u 
u NA NA u u 
u NA NA u u 
u NA NA u u 
u NA NA u u 
u NA NA u u 
u NA NA u u 
u NA NA u u 
u NA NA u u 
u NA NA u u 
u NA NA u u 
u NA NA u u 
u NA NA u u 
u NA NA u u 
u NA NA u u 

i ___ J 



TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO. ILLINOIS 

rm•• ond Moo,o Sample Number SG316F1 SG316F2 SB335F1 S8335F2 SG324F1 

aboratory Sample Number Quant Quant HA1489 

ampling Date Limit Limit 10/18/89 

J!~t• u-'L u-"'- u-=-

INORGANIC PARAMETERS (METALS) 

Antimony 60 6000 10000 J 

Arsenic 10 1000 1500 J 

Beryllium 1.0 100 200 J 

Cadmium 2.0 200 1300 J 

Calcium 200 20000 NA 
Chromium 10 10 552000 J 

Copper 10 10 25000 J 

Lead 5.0 5.0 12000 

Magnesium 100 10000 NA 
Mercury 0.20 BO u 
Nickel 20 1000 9000 J 
Potassium 500 50000 NA 
Selenium 5.0 500 UJ 

Silver 10 1000 4700 

Sodium 500 50000 NA 
Thallium 10 1000 u 
Zinc 20 2000 15000 J 

rcoNVENTIONAL PARAMETER·s (unit•) nlg/l mg/Kg mg/Kg 

Ammonia as N 0.10 3.0 NA 
Chemical Oxygen Demand (COD) 50 50 NA 
Chloride 1.0 1.0 NA 
Sulfate as S04 5.0 5.0 NA 
Nitrate+Nitrite 0.05 0.05 NA 
pH - - NA 
Cyanide, total 0.01 0.5 u 
Phenols total 0.10 3.0 u 

LEGEND: 
u Compound was not detected at laboratory method detection limit. 

HA1490 
10/18/89 

.-=-

BMDL J 
4400 

490 
1700 

NA 
31000 
42000 

160000 
NA 

290 
16000 

NA 
UJ 

2400 
NA 

BMDLJ 
220000 
mg/Kg 

NA 
NA 
NA 
NA 
NA 
NA 

u 
u 

J Estimated value due to limitations identified during the quality assurance review. 

HA1405 HA1496 
10/20/89 10/20/89 

"""'" u-=-

BMDLJ BMDLJ 
24000 20000 

810 BOO 
2100 980 

NA NA 
17000 18000 
74000 53000 

500000 180000 
NA NA 

840 J 370 

21000 16000 
NA NA 

BMDLJ BMDL J 
2400 1600 

NA NA 
2100 1500 

371000 150000 
mg/Kg mg/Kg 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
u u 
u u 

UJ 
B 

eported method detection limit is estimated due to limitations identified during the quality assurance review. 
Compound waa detected In a laboratory and/or field blank at elmllar concentrations. May 

represent laboratory and/or field contamination. 
A Unreliable result. Compound may or may not be present. 

Sample analyzed at multiple dilutions. Summary table is a hybrid of diluted and undiluted results. 
No standard available. Compound wee qualitat;.,ely .. arched for. 

NA Not analyzed 
NP Not provided 
IND Indeterminate. Standard and/or spikes could not be detected at method detection limit. 

HA1493 
10/17/89 

u-=-

u 
12000 

750 
4300 

NA 
72000 
48000 

190000 
NA 

240 
27000 

NA 
BMDL JB 

1900 
NA 

BMDL J 
160000 
mg/Kg 

NA 
NA 
NA 
NA 
NA 
NA 
u 
u 

SG324F2 
HA1494 

10/17/89 
u-=-

u 
14000 

840 
5000 

NA 
19000 
45000 
39000 

NA 
130 

36000 
NA 

BMDL JB 
1800 

NA 
1300 

76000 
mg/Kg 

NA 
NA 
NA 
NA 
NA 
NA 

u 
u 

BMDL Below Method Detection Limit reported by laboratory. 
Discrepancies may exist between the laboratory data tables and the data validation summary tables due to variations in the rounding of calculations. 

XFILL04TB S7 so 
HA1744 HA.1803 HA1689 

10/17/89 11/07/80 10/18/89 

u-'L u-=- u-=-

NA NA BMDL J 

NA NA 18000 

NA NA 780 

NA NA 1900 
NA NA 62500000 
NA NA 31000 

NA NA 53000 
NA NA 120000 
NA NA 29000000 
NA NA 270 

NA NA 32000 

NA NA 2100000 
NA NA BMDLJ 
NA NA 2200 

NA NA 230000 
NA NA BMDLJ 
NA NA 2700~~ 
NA NA mg/Kg 

NA NA 137 
NA NA 93000 
NA NA 58.7 

NA NA u 
NA NA 3.6 

NA NA 7.98/7.99 

NA NA u 
NA NA u 

' 
1 

9-0up 

HAt690 
1/18/89 

_UQ/K.Il. 

63 

29 

1 

~ 

7. 

C 

BMDL J 

19000 
760 

2100 
100000 

31000 
54000 

120000 
100000 

210 

33000 
800000 

BMDL J 

2400 
230000 

BMDL J 
280000 
- mg/Kg 

130 
75700 

57 6 
161 

9.9 

64/7/66 
u 
~ 



Dames and Moore Sample Number .,. S11 
Labofatory Sample Number HA1544 HA1545 

S&mpllng Date Quant Quant 10/18/89 10/18/89 

DIiution Factor Umll Umll 1.0 1.0 
Units u-'L uo/Ko un/Ko un/Kn 

PRIORITY POLWTANT P{f \/OLA.TILE C MPOU, OS 

Acrolein 100 100 NA NA 
Acrylonitrlle 100 100 NA NA 
Benzene 4.4 4.4 NA u 
Brorno!orm 4.7 4.7 NA u 
Carbon Tetiachloride 2.8 2.8 NA u 
Chlorobenzene 6.0 8.0 NA u 
Chlorodibromornethane 3.1 3.1 NA u 
Chloroethane 10 10 NA u 
2-Chloroelhywlnyl ether 10 10 NA u 
Chlorororm 1.8 1.6 NA u 
Dlchlorobromomethane 2.2 2.2 NA u 
Dichlorodllluoromethane 10 10 NA u 
1,2- Dlbromoethane 10 10 NA u 
1, 1 - Dlchloroethane 4.7 4.7 NA u 
1,2-Dlchloroelhane 2.6 2.8 NA u 
1 , 1 - Dichloroethene 2.6 2.8 NA u 
12-Dlchloropropane ,.o 6.0 NA u 
cis-1,3- Dlchloropropene 5.0 5.0 NA u 
Ethylbenzene 7.2 7.2 NA u 
Methyl bromide 10 10 NA UJ 
Methyl chloride 10 10 NA u 
Methylene Chlorlde 2.6 2.8 NA 12.4 B 

1,1.2.2-Tetrachloroethane 4.1 4.1 NA u 
Tetrachloroelhane 4.1 4.1 NA u 
Toluene 6.0 ,.o NA u 
1.2-0lchloroethene (Iran,) 1.6 1.6 NA u 
1,1,1-Trichloroethane 3.6 3.6 NA u 
1 , 1 ,2 - T rlch!oroe thane 5.0 5.0 NA u 
Trlchloroatheno 1.• ,.. NA u 
Trlchlorolluoromelhana 10 10 NA UJ 
Vlnyl Chloride 10 10 NA u 
trans-1,3- Dlchloropropene 10 10 NA u 

con\lnued na11t p-age (see lasl paged table for notes) 

TABLE 2 (conllnued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

S12 S13 .,. S15 
HA1755 HA15G7 HA1757 HA1758 

10/2.7/89 10/2.7/89 10/2.7/89 10/2.7/89 

1.0 1.0 1.0 1.0 
unlK- u ··- unlKn unlKn 

NA NA NA NA 
NA NA NA NA 
UJ 0.99 J 1.0 J u 
UJ u u u 
UJ u u u 
UJ u u u 
UJ u u u 
u u u u 
u u u u 
u u u u 

UJ u u u 
u u u UJ 
u u u u 
u u u u 
u u u u 
u u u u 

UJ u u u 
UJ u u u 
UJ u u 0.66J 
u u u UJ 
u u u u 

16.38 16.6B 14.6JE 11.5 B 
UJ u u u 
UJ u u u 

1.34 J u 1.0J 0.66 J 
u HIS 2.94 11.9 

UJ u u u 
UJ u u u 
UJ u u u 
u u u u 
u u u UJ 

UJ u u u 

.,. 
HA1688 

10/18/89 
5.0 

u-••-

NA 
NA 
u 
u 
u 

UJ 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

UJ 
u 
u 

403 
u 

UJ 
UJ 
u 
u 
u 
u 
u 
u 
u 

-o 8tDIME05FB St04MEOOFB St:DIME05TB SEDiMEot' 

HA1687 HA1570 HA1569 HA1764 HA17Q4 

10/18/89 10/18/89 10/18/89 10/18/89 10/27/89 
mll 

1.0 1.0 1.0 1.0 10 
unfK,. un'l un'L un•L un'L 

NA NA NA NA NA 
NA NA NA NA NA 
u u u u u 
u u u u u 
u u u u u 

UJ u u u u 
u u u u u 
A u u u UJ 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 

UJ u u u u 
UJ u u u u 
UJ u u u u 
u u u u u 
u u u u u 

8.828 6.6JB 727JB u 15.~ B 

UJ u u u u 
UJ u u u u 
UJ u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 

UJ u u u UJ 
u u u u UJ 
u u u u u 

,CC 



Deme• and Moore Sample Number s,o 811 
Labofatmy Sample Numbei HA154• HA1545 
Sampllng Date Ouanl Quant 10/18/89 10/18/89 

DIiution Factor Umlt Limit 25.5 15.3 
Unlls u•'l U"'K" u-••- u-'"-
PRIORITY POLWTANT ACD EXTRACT, LEGO POONI S 

2- Chlorophenol 3.9 340 u u 
2,4- O!chlorophenol 3.2 260 u u 
2,4-0lmethylphenol 3.2 260 u u 
4,6-Dlnltro-2 -methyphenol 29 2400 u u 
2,4-0inilrophenol 50 4300 u u 
2- Nitophenol 4.3 370 u u 
4- Nltophenot 2.9 240 u u 
4 - Chloro - 3-methylphenol 3.6 310 u u 
Pentachlorophenol 4.3 370 u u 
Phenol \.6 150 u u 
2,4,6-Trlchlorophenol 3.2 260 u u 

-continued next paQ8 {iee lesl page ol table! 

TABLE 2 (conUnued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

S12 813 814 . ,. 
HA1566 HA15C7 HA1G90 HA154• 

10/18/88 10/18/89 10/18/89 10/18/88 

26.1 12.3 2.0 21.8 
U"IKn ua/Ka ua/Ko uafKn 

u R u u 
u R u u 
u R u u 
u R u UJ 
u R u u 
u R u u 
u R u u 
u R u u 
u R u UJ 
u R u u 
u R u u 

., . 
HA1588 

10/18/89 
13.8 

unlKn 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

- SEOIME05FB : SEO! MEOOFB ~DIME05TB SErn ME06TB I 
HA1687 HA1570 HA15CS HA.176• HA.1794 

10/18/89 10(18/89 10/18/88 10/18/88 10/27/69 

11il.1 1.0 ,.o NA NA 
u-'"- u•'l u•'l u•'L """ ! 

u R u NA NA 
u R u NA NA 
u R u NA NA 
u R u NA NA 
u R u NA NA 
u R u NA NA 

u R u NA NA 
u R UJ NA NA 

u R u NA NA 

u R u NA NA 
i u R u NA NA 

11 



Dame• and Moore Sample Number S10 S11 
LabOfatoJy Sample Number HA15-44 HA15-45 
Sampling Date Quant Quanl 10/18/89 10/18/89 
DIiution Factor Umll Umll 22.7 13.6 
Units ua/L uaJKo uoJKo ua/Ko 
PRIORITY POLWTANT BASE/NEUTRAL 

Acenaphthene 2.3 220 u u 
Acenephthylene 4.2 410 u u 
Anthracene 2.3 220 u u 
Benzo{a)anlhrn.cene 9.3 910 u 3453J 
Benzo(e.)pyrene 3.0 290 u 2922J 
Benzo(b)Uuoranlhene 5.7 560 250 J 4031 J 
Benzo( g ,h ,l)pe rylene 4.9 460 u u 
Benzo(k)lluoranlhene 3.0 290 u u 
bis(2 - Chloroetho)(y)ma thane 6.3 620 u u 
Bls(2-chloroathy~ ether 6.6 660 u u 
bls(2-chlorolsopropy~ether 6.6 660 u u 
bl,(2-Elhylhexyl)phlhalate 12 1200 u u 
4-Bromophenylphenyl ethw 2.3 220 u u 
Butylbenzylphthalale 12 1200 u u 
2-Chlorone.phthalene 2.3 220 u u 
4- Chlorophenylphenyl ether 5.0 400 u u 
Chryaene 3.0 200 u 346QJ 
Dlbenz(a.h)anlhracene 3.0 290 u u 
1,2-Dichlorobanzene 2.3 220 u u 
1,3-Dlchlorobenzene 2.3 220 u u 
1,4-Dlchlorobenzena 5.2 510 u u 
3,3' - Dlchlorobenzldlna 1Q.6 1920 u u 
Diethylphthalate 12 1200 u u 
Dlmethylphlhale.te 12 1200 u u 
Dl-n-butylphthalate 12 1200 u u 
2,4-Dlnllrotoluene 6.6 660 u u 
2,6-Dlnltrotoluene 2.3 220 u u 
Dl-n-octylphthalate 12 1200 u u 
Fluoranlhene 2.6 200 4Q1 J Q410 
Fluorene 2.3 220 u u 
Haxachlorobenzene 2.3 220 u u 
Hexachlorobutadlene 1.1 100 u u 
Hexachlorocyclopentadlene 12 1200 u u 
Hexachloroelhane 1.0 190 u u 
lndeno(1,2,3-cd)pyrene ,., 430 u u 
l110phorone 2.6 260 UJ UJ 
Naphthalene 1.0 190 u u 
Nltrobenzene 2.3 220 u u 
N- NllfOIIO - dfflethylamlne 12 1200 u u 
N-Nllroso - dl-n-propylamlna 12 1200 UJ UJ 
N- Nitro so - dlphenylamlne 2.3 220 u u 
Phenanthrene 6.4 630 u 5328J 
Pyrena 2.3 220 467 J 6220 
1,2,4-Trlchlorobenzene 2.3 220 u u 

ooriUnued neKI page (see IHI paged table lor notes) 

TABLE 2 {continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

S12 813 .,. S15 
HA15GG HA1507 HA1890 HA15-44 

10/18/80 10/18/89 10/18/89 10/18/89 
23.2 10.9 2.6 19.S 

ua/Ko unlK,. unlKn U"'K" 

u R u u 
u R u u 
u R u u 
u R u u 
u R u u 

1692J R u u 
u R u u 
u R u u 
u A u u 
u A u u 
u A u u 
u R u u 
u A u u 
u A u u 
u R u u 
u R u u 
u R u u 
u R u u 
u R u u 
u R u u 
u A u u 
u A u u 
u A u u 
u A u u 
u A u u 
u A u u 
u R u u 
u R u u 

3522 J R 1460 4529J 
u R u u 
u A u u 
u R u u 
u R u u 
u R u u 
u R u u 

UJ R UJ UJ 
u R u u 
u R u u 
u R u u 

UJ R UJ UJ 
u R u u 
u R u 2603J 

3306 J R 1360 4660 
u R u u 

S16 
HA1068 

10/18/89 
12.3 .-•--

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
A 
R 
A 
R 
R 
A 
R 
R 
R 
A 
R 
R 
R 
R 
A 
R 
R 
A 
R 
R 
R 
A 
A 
R 
R 
R 
A 
R 
R 

830 I ZH;: DI ME:05FB SEDIME06FB SEOIME05TB sEDiMf"'OOrs 

HA1687 HA1570 HA1509 HA1764 HAt7lH 

10/18/80 10/18/89 10/18/89 10/18/89 10/27{60 

17.3 1.0 1.0 NA NA 
u-•-- u•'L u••L u••L U••l 

u u u NA NA 
u u u NA NA 
u UJ u NA NA 
u UJ UJ NA NA 
u UJ UJ NA NA 
u UJ UJ NA NA 
u UJ UJ NA NA 
u UJ UJ NA NA 
u u u NA NA 
u 4.1 J u NA NA 
u u u NA NA 
u 1.1 J UJ NA NA 
u UJ u NA NA 
u UJ UJ NA NA 
u u u NA NA 
u u u NA NA 
u UJ UJ NA NA 
u u UJ NA NA 
u u u NA NA 
u u u NA NA 
u u u NA NA 
u UJ UJ NA NA 
u u u NA NA 
u R u NA NA 
u u u NA NA 
u u u NA NA 
u u u NA NA 
u UJ UJ NA NA 

3300J u u NA NA 
u u u NA NA 
u UJ u NA NA 
u u u NA NA 
u u u NA NA 
u u u NA NA 
u UJ UJ NA NA 

UJ u u NA NA 
u u u NA NA 
u u u NA NA 
u u u NA NA 

UJ u u NA NA 
u UJ u NA NA 

1Q41 J UJ u NA NA 
3C19!:I J UJ UJ NA NA 

u u u NA NA 



Damas and Moofe Sample Numbef s,o 
lebofalory Sempkt Numbef HA1544 
Sampling Dale Quant Out1nt 10(18/89 
DIiution Factor Umll Umll ,. 
Un/111 ua/L ua/Ko u•••• 
PESTIODES 

Aldrln 0.05 1.7 u 
Alpha-BHC 0.05 1.7 u 
Bela-BHC 0.05 1.7 u 
Gamma-BHC (Undane) 0.05 1.7 u 
Delta-BHC 0.05 1.7 u 
Chlordane 1.0 33 u 
4,4'-DDT 0.10 3.3 u 
4.4'-DDE 0.10 3.3 u 
4.4'-DDD 2.5 03 u 
Dieldr!n 0.10 3.3 u 
Endosullan I 0.05 1.7 u 
Endosulfan II 0.10 3.3 u 
Endosulfan Sulfate 0.10 3.3 u 
Endrln 0.10 3.3 u 
Endrln Aldehyde 0.10 3.3 u 
Heplachlor 0.05 1.7 u 
Heplachlor Epoxlde 0.05 1.7 u 
Toxaph1;ma 2.0 05 u 
Aroch!or-1016 0.55 16 u 
Arochtor-1221 0.55 16 u 
Arochlor-1232 0.55 " u 
Arochlor-1242 0.55 10 u 
Arochlor-1248 0.55 16 u 
Arochlor-1254 1.0 33 u 
Afochlor-1200 1.0 33 u 

continued next page { see last page of tabla for note II) 

•11 
HA1545 

10/18/89 
47 

u·••• 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

TABLE 2 (oonlinued) 
SUMMARY OF ANALYTICAL RE SUL TS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

•12 S13 ... S15 
HA1566 HA1567 HA1090 HA1544 

10/Ul/89 10/18/89 10/18/BD 10/18/89 
70 70 .. 05 

uo/Ko uo/Ko u·••• uo/Ko 

u u u u 
u u 301 u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

.,. 830 SEOIME0SFB SEOIME06FB SEDIME051B 1SEOiMEOO-tB 
HA1668 HA1887 HA1570 HA1569 HA1764 HA1794 

10/18/80 10/18/89 10/18/89 10/1&/69 10/18/69 10/27/69 

•• 50 1.0 1.0 NA 1.0 
uo/Kn ua/Kn un/L un/L un/L u• /l__ 

u u u u NA NA 
u u u u NA NA 
u u u u NA NA 
u u u u NA NA 
u u u u NA NA 
u u u u NA NA 
u u u u NA NA 
u u u u NA NA 
u u u u NA NA 
u u u u NA NA 
u u u u NA NA 
u u u u NA NA 
u u u u NA NA 
u u u u NA NA 
u u u u NA NA 
u u u u NA NA ! 

u u u u NA NA 
u u u u NA NA 
u u u u NA NA 
u u u u NA NA 
u u u u NA NA 
u u u u NA NA 
u u u u NA NA 
u u u u NA NA 
u u u u NA NA 

j 



11usrnea a,,,., _,.,.,., OG!i,..,,.. .,. .... ,..,er "'° l.Bboratory Sample NLmber auo,. Quon! HA1544 
Sampling Date linit Linit 10/18/80 
Units ·-· ... 

IINOAGANICPARAMEIERS-,. 

Antimony 60 6000 BMOLJ 
Arsernc 10 1000 17000 
Beryllium 1.0 100 1100 

C8dmIun 2.0 200 2000 
Galcium 200 20000 68200000 
Chromium 10 10 39000 
Copper 10 10 57000 
Lood 5.0 5.0 160000 
Magnesium 100 10000 24100000 

Mercury 0.20 80 250 
Nbkel 20 1000 39000 
Potassium 500 50000 2900000 
Selenium 5.0 500 BMDLJ 
Silver 10 1000 BMDLJ 
Scdium 500 50000 440000 
Thallium 10 1000 BMDLJ 
z,~ 20 2000 310000 

CONVENTIONAL PARAMETffiS (units) mg/l mg/Kg mg/Kg 

Ammonia as N 0.10 30 184 
Chemical Oxygen Demand (COD) 50 50 116000 

Chloride 1.0 1.0 190 
Sulfate as S04 5.0 50 580 
Nitrate+N1trite 0.05 0.05 10.7 
pH - - 7.55[T,58 

Cyanide, total O.Q1 0.5 u 
Phenols total 0.10 30 u 

LEGEI\O: 
u Compound was not detected at laboratory method detection limit. 

"" HA1545 
10/18/89 __ ,,_ 

BMOLJ 
15000J 

420 
2000 

5"900000 
15000 
31000J 

150000J 
28100000 

330J 
20000 

700000 
w 

2200 
160000 
BMDLJ 

190000 
mg/Kg 

46.1 
62700 

73.2 
216 
4.4 

8.14/8.16 
u 
u 

J Estimated value due to limits lions identified during the quality assuran:e review. 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL AESUL TS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, IWNOIS 

S12 S13 . ,. ., . 
HAI ... HA1007 HA1552 HA1758 

10~1_~ 10~1_~ 10/18/BV 10/27/89 ·-··- ·-··-
BMDLJ BMDLJ BMDLJ BMOLJ 
17000 12000 3600 17000 

880 1000 1000 880 

1400 2000 1900 2700 
53000000 64500000 61300000 NA 

32000 38000 37000 36000 
46000 56000 53000 65000 

130000 150000 150000 170000 
18200000 22700000 20000000 NA 

240 200 340 320 
33000 39000 41000 40000 

2200000 2200000 2400000 NA 
BMDLJ BMDLJ BMOLJ BMDLJ 
BMDLJ BMDLJ BMDLJ BMDLJ 

420000 400000 430000 NA 
BMDLJ BMDLJ BMDLJ BMDLJ 

270000 310000 300000 310000 

mg/Kg mg/Kg mg/Kg mg/Kg 

164 102 229 174 
107000 110000 110000 110000 

211 188 265 152 
634 485 307 510 
7.3 42 10.4 5.7 

7.83(/.83 7.00(/.00 7.75[T.77 7.88(/.88 
u u u u 
u u u u 

w 
B 

eported method detection limit is estimated due to limitaticns identified during the quality assurance review. 
Compound was detected in a laboratory and/or field blank at similar cor£entrations. May 
represent laboratory and/or field contamination. 

R Unreliable result. Co-npound may or may not be present. 
Sample analyzed at multiple dilutions. SUT1mary table is a hybrid of diluted and undiluted results. 
No standard availeble. Compound was qualitatively searched for. 

NA Not analyzed 
NP Not provided 
!ND Indeterminate. Stardard and/or spikes could not be detecled at method detection Hmlt. 
BMDL Below Method DetEci.lon Lhlit reported by laboratory. 

Discrepancies may exist between the laboratory data tables and lhe data validation sLmm11ry tables due to variations ln the rounding ofcat::ulations. 

.,. -HA1GGG HA1tl87 
10/27/89 10/18/89 ···- ·-··-

BMOLJ BMOLJ 
27000 16000 

280 1200 
880 3100 

29500000 57000000 
9200 72000 

25000 64000 
33000 130000 

15200000 16500000 
BMDLJ 220 
13000 37000 

630000 1400000 
w BMOLJ 

BMDLJ 2400 
100000 320000 
BMDLJ BMDLJ 

130000 420000 
mg/Kg mg/Kg 

21.1 164 
50000 111000 

27.2 62.4 
u u 

3.6 6.7 
8.46/8.47 8.04/8.04 

u u 
u u 

HA1570 HA15"" 
10/18/89 10/1~ 

·-'L 

u u 
u u 
u u 
u u 

NA NA 
u u 

BMOLJ u 
u u 

NA NA 
u u 
u u 

NA NA 
u u 
u u 

NA NA 
w u 
31 73 

mg/Kg mg/Kg 

u u 
70 u 
70 u 
u u 
u u 

7JXJ[TJJ4 6.45/6,51 
u u 
u u 

,=~r HA176< 

10/18/89 _ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

ffilMfOOTB ]'. HA1794 : 
10/27(89 
__ LWL , 
-· ---- - I' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Dames and Moore Sample Number 
Laboratory Sample Number 
Sampling Date Quant 
Dilution Factor Limit 
Units u~• 

"P81"i>R1TY POLLUTANT P/T VOLATILE COMP OUNDS 

Acrolein 100 
Acrylonitrile 100 
Benzene 4.4 
Bromoform 4.7 
CMbon Tetrachloride 2.8 
Chlorobenzene 6.0 
Chlorodibromomethane 3.1 
Chloroethane 10 
Chloroform 1.6 
Dich!orobromomethane 2.2 
Dichlorodifluoromethane 10 
1,2-Dibromoethane 10 
~ , 1 - Dichloroethane 4.7 
1,2-Dichloroethane 2.8 
1 , 1 - Dichloroethene 2.8 
1 ,2-Dichloropropane 6.0 
cis-1,3-0ichloropropene 5.0 
Ethylbenzene 7.2 
Methyl bromide 10 
Methyl chloride 10 
Methylene Chloride 2.8 
1, 1,2,2-Tetrachloroethane 4.1 
T etrachloroethene 4.1 
Toluene 6,0 
1,2-Dichloroethene (trans) 1.6 
1, 1, 1-Trichloroethane 3.6 
1, 1,2-Trichloroethane 5.0 
Trichloroethene 1.9 
Trichlorofluoromethane 10 
Vinyi Chloride 10 
trans-1 ,3-Dichloropropene 10 

>L . :r.::·:·::. _·-::=._ L ~~-~-"i. _____ "J"T::L,=-'"l" ___ • _ __: 

Quant 
Limit 
u-'Kn 

100 
100 
4.4 
4.7 
2.8 
6.0 
3.1 
10 
1.6 
2.2 
10 
10 
4,7 
2.8 
2.8 
6,0 
5.0 
7.2 
10 
10 
2.6 
4.1 
4.1 
6.0 
1.6 
3.6 
5.0 
1.9 
10 
10 
10 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

SG317F1 SG317F2 SG324F1 
HA1478 HA14n HA1715 

10/26/89 10/28/89 10/24/89 
1.0 1.0 1.0 

un/Kn un/Kg ua/Ka 

NA NA NA 
NA NA NA 

u 7.46 5.19 
u u u 
u u u 
u u 6.21 
u u u 
u u u 
u u u 
u u u 

UJ u u 
u UJ u 
u u u 
u u u 
u 6.2 u 
u u u 
u u u 
u 3.5 J u 

UJ UJ u 
UJ UJ u 

9.44 B 16.5 B u 
u u 15.4 
u u u 

3.1 J 13.6 u 
u u u 
u u u 
u u u 

UJ UJ u 
UJ UJ u 
UJ UJ u 
u u u 

SG324F SG338F1 SG338F2 SG343F1 SG343F2 
HA1716 HA1479 HA1480 Hl\1481 HA1462 

10/24/89 10/28/89 10/28/80 10/27/89 10/27/69 
1.0 2.0 1.0 1.0 1.0 

unlKn un/Kn u-'Kn un/Kn u- 1Kn 

NA NA NA u u 
NA NA NA u u 

BMDL 44.1 8.31 1.73 J 0.8 J 
u UJ u u u 
u UJ u u u 
u 20.6 u u u 
u UJ u u u 
u u u u u 
u u u u u 
u u u u u 
u UJ UJ UJ UJ 
u u u u u 
u u u 2.4 J u 
u u u u u 
u u u u u 
u UJ u u u 
u UJ u u u 
u UJ u 0.9 J u 
u UJ UJ UJ UJ 
u UJ UJ u u 

17.3 B 29.3 JB 12.3 B 20.6 B 21.2 B 

u UJ u 1.2 J u 
u UJ u 0.7 J u 

BMDL 9.SJ u 1.1 J 1.2 J 

u UJ u 1.4 J 1.1 J 
u UJ u 1.2 J u 
u UJ u u u 
u UJ UJ u u 
u u UJ 3.4 J u 
u u UJ UJ UJ 
u u u u u 

... 



Dames and Moore Sample Number 
Laboratory Sample Number 
Sampling Date Quant 
Dilution Factor Limit 
Units ug/L 
PRIORllY POLLUTANT ACID EXTRACTABLE COMP, 

2-Chlorophenol 3.9 
2 ,4-Oichlorophenol 3.2 
2,4-Dimethylphenol 3.2 
4,6-Dinitro-2-methyphenol 29 
2,4 - Dinitrophenol 50 
2-Nitrophenol 4.3 
4-Nitrophenol 2.9 
4-Chloro-3-methylphenol 3.6 
Pentachlorophenol 4.3 
Phenol 1.8 
2,4,8-Trichlorophenol 3.2 

continued next ptlg<> (see last page of table for notes) 

Quant 
Limit 
uo/Ko 

uNDS 

340 
280 
280 

2400 
4300 
370 
240 
310 
370 
150 
280 

TABLE 2 (continued) 
SUMMARY OF ANN.. YTICN.. RESULTS 

PHASE I INVESTIGATION 
CHEMICN.. WASTE MANAGEMENT 

CHICAGO, 11.LINOIS 

SG317F1 SG317F2 SG324F1 
HA1478 HA14n HA1715 

10/26/89 10/26/69 10/24/89 
11.1 11-2 11.5 

unlKa U""1Ka unlKa 

u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

SG324F SG336F1 SG336F2 SG343F1 SG343F2 
HA1716 HA1479 HA1480 HA1481 HA.1482 

10/24/69 10/26/89 10/26/89 10/27/89 10/27/69 
11.7 2.0 11.2 1.1 1 .1 

u~•Ka un1Ka u,. 1Ka unll(n ua/Ko 
. 

u NA u u u 
u NA u u u 
u NA u u u 
u NA u UJ UJ 
u NA u u u 
u NA u u u 
u NA u u u 
u NA u u u 
u NA u u u 
u NA u u u 
u NA u u u 

.. 



Dames and Moore Sample Number 
Laboratory Sample Number 
Sampling Date Quant 
Dilution Factor Limit 
Units u-• 
PRIORITY POLLUTANT BASE/NEUTR/>J.. EXT ACTAI 

Acenaphthene 2.3 
Acenaphthylene 4.2 
Anthracene 2.3 
Benzo(a)anthracene 9.3 
Benzo(a)pyrene 3.0 
Benzo(b)fluoranthene 5.7 
Benzo(g,h,i)perylene 4.9 
Benzo(k)fluoranthene 3.0 
bis(2-Chloroethoxy)methane 6.3 
Bis(2-chloroethyl) ether 6.8 
bis(2-chloroisopropyt)ether 6.8 
bis (2- Ethylhexyl) phthalate 12 
4-Bromophenylphenyl ether 2.3 
Butylbenzylphthalate 12 
2-Chloronaphthalene 2.3 
4-ChJorophenylphenyl ether 5.0 
Chrysene 3.0 
Dibenz(a,h)anthracene 3.0 
1,2-Dichlorobenzene 2.3 
1,3-Dichlorobenzene 2.3 
1,4-Dichlorobenzene 5.2 
3,3' -Dichlorobenzidine 19,6 
Oiethylphthalate 12 
Dimethylphthalate 12 
DI- n-butylphthalate 12 
2,4- Dinitrotoluene 6.8 
2,6- Dinltrotoluene 2.3 
Di- n-octylphthalate 12 
Fluoranthene 2.6 
Fluorene 2.3 
Hexachlorobenzene 2.3 
Hexachlorobutadiene 1.1 
Hexachlorocyclopento.dlene 12 
Hexachloroethane 1.9 
lndeno(1,2,3-cd)pyrene 4.4 
laophorone 2.6 
Naphthalene 1.9 
Nitrobenzene 2.3 
N-Nitroao-dimethylamine 12 
N-Nitroso-dl-n-propylamine 12 
N-Nltroso -dlphenylamlne 2.3 
Phenanthrene 6.4 
Pyrene 2.3 
1,2,4-Trichk>robenzene 2.3 

continued next p8.ge (see la.st page of table for not8S) 

Quant 
Limit 
un/Kn 

ECOM 

220 
410 
220 
910 
290 
560 
480 
290 
620 
660 
660 
1200 
220 
1200 
220 
490 
290 
290 
220 
220 
510 
1920 
1200 
1200 
1200 
660 
220 
1200 
260 
220 
220 
100 
1200 
190 
430 
260 
190 
220 
1200 
1200 
220 
630 
220 
220 

TABLE 2 (continued) 
SUMMARY OF AN/>J.. YTIC/>J.. RESULTS 

PHASE I INVESTIGATION 
CHEMIC/>J.. WASTE MANAGEMENT 

CHICAGO, 11.UNOIS 

SG317F1 SG317F2 SG324F1 
HA1478 HA1477 HA1715 

10/26/89 10/26/89 10/24/89 
10 10 10.5 

u-'Kn unlKa unlKn 

OUNDS 

u u u 
u u u 
u u u 
u u BMDL 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u 4680 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u 9940 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u 198J 7320 
u u 7710 
u u u 

SG324F SG336F1 SG336F2 SG343F1 
SG343F1l HA1716 HA1479 HA1480 HA1481 HA1482 

10/24/89 10/26/89 10/26/89 10/27/89 10/27/69 -
10.5 2.0 10 1.0 1.0 

u-'Kn u-'Kn unlKn u-'Kn unlKg_ 

u NA u u u 
u NA u u u 

2830 NA u u u 
BMDL NA u u u 

u NA u u u 
u NA u 350 J u 
u NA u u u 
u NA u u u 
u NA u u u 
u NA u u u 
u NA u u u 
u NA u 595 JB u 
u NA u u u 
u NA u u u 
u NA u u u 
u NA u u u 

4690 NA u 366 u 
u NA u u u 
u NA u u u I 
u NA u u u 
u NA u u u 
u NA u u u 
u NA u u u 
u NA u u u 
u NA u u u 
u NA u UJ UJ 
u NA u UJ UJ 
u NA u UJ UJ 

10200 NA u 682 394 
u NA u u u 
u NA u u u 
u NA u u u 
u NA u UJ UJ 

u NA u u u 
u NA u u u 
u NA u u u 
u NA u u u 
u NA u u u 
u NA u u u 
u NA u u u ' 
u NA u u u 

10900 NA u 447 J u 
8610 NA u 850 327 

u NA u u u 



Dames and Moore Sample Number 
Laboratory Sample Number 
Sampling Date Quant Quant 
Dilution Factor Limit Limit 
Units u-• u-'Kn 
PESTICIDES 

Aldrin 0.05 1.7 
Alpha-BHC 0.05 1.7 
Beta-BHC 0.05 1.7 
Gamma-BHC (lindsne) 0.05 1.7 
Delta-BHC 0.05 1.7 
Chlordane 1.0 33 
4,4'-DDT 0.10 3.3 
4,4'-DDE 0.10 3.3 
4,4'-DDD 2.5 83 
Dieldrin 0.10 3.3 
Endosulfan I 0.05 1.7 
Endosulfan ll 0.10 3.3 
Endosulfsn Sulfate 0.10 3.3 
Endrin 0.10 3.3 
Endrin Aldehyde 0.10 3.3 
Heptachlor 0.05 1.7 
Heptachlor Epoxide 0.05 1.7 
Toxaphene 2.0 65 
Arochlor-1016 0.55 18 
Arochlor-1221 0.55 18 
Arochlor-1232 0.55 18 
Arochlor-1242 0.55 18 
Arochlor-1248 0.55 18 
Arochlor-1254 1.0 33 
Arochlor-1260 1.0 33 

.. page ( pag •-•- ,_ ~ - - _ .. ~' 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, 11.LINOIS 

SG317F1 SG317F2 SG324F1 
HA1478 HA1477 HA1715 

10/26/89 10/26/89 10/24/89 
2.9 3.5 3.5 

unlKn uo/Ko unlKo 

u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

SG324F 
HA1716 

10/24/89 
34.7 

ua/Ka 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

SG336F1 SG336F2 SG343F1 SG343F2 
HA1479 HA1480 HA1481 HA1482 

10/26/89 10/26/89 10/27/89 10/27/89 
2.0 3.4 3.5 3.8 

un/Ka u-'Kn unlKn u-'Kn 

I 
NA u u u I 

NA u u u 
NA u u u ' I 

NA u u u 
I NA u u u 

NA u u u 
NA u u u 
NA u u u 
NA u u u 
NA u u u 
NA u u u 
NA u u u 
NA u u u 
NA u u u 

I 
NA u u u 
NA u u u 
NA u u u I 
NA u u u 
NA u u u 
NA u u u 
NA u u u 
NA u u u 
NA u u u 
NA u u u 
NA u u u 



~mes and M00<e Sample Number 
boratory Sample Number Quant Quant 
mpling Date Limit Limit 

nits ug/L unlKa 
1'RIORITY POLLUTANT INORGANIC PARAM ERS (f ETALS) 

Antimony 60 6000 
Arsenic 10 1000 
Beryllium 1.0 100 
Cadmium 2.0 200 
Calcium 200 20000 
Chromium 10 10 
Copper 10 10 
Lead 5.0 5.0 
Magnesium 100 10000 
Mercury 0.20 80 
Nickel 20 1000 
Potassium 500 50000 
Selenium 5.0 500 
Silver 10 1000 
Sodium 500 50000 
Thallium 10 1000 
Zinc 20 2000 

mg/L mg/Kg 
Cyanide, total 0.010 0.5 
Phenols, total 0.10 3.0 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

SG317F1 SG317F2 SG324F1 
HA1478 HA1477 HA1715 

10/26/89 10/26/89 10/24/69 
unlKa unlKa unlKa 

u 45000 11000 J 
2400 4100 19000 

BMDLJ 220 560 
34500 7700 2500 J 

NA NA NA 
140000 1110000 18000 
46000 47000 58000 
35000 72000 180000 J 

NA NA NA 
u 150 300 

7200 14000 2100 
NA NA NA 
UJ UJ BMDLJ 

10000 9500 2000 
NA NA NA 
u u BMDLJ 

41000 99000 160000 J 
mg/Kg mg/Kg mg/Kg 

u u u 
u u u 

LEGEND: 
u Compound was not detected at laboratory method detection limit. 
J Estimated value due to limitations identified during the quality assLrance review. 

SG324F 
HA1716 

10/24/89 
unlKo 

8700 
6400 

470 
3900 

NA 
179000 
25000 

290000 
NA 

180 
8400 

NA 
UJ 

4800 
NA 
UJ 

120000 
mg/Kg 

u 
u 

UJ 
B 

eported method detection limit is estimated due to limitations identified during the quality assLrance review. 
Compound was detected in a laboratory and/or field blank at similar concentrations. May 
represent laboratory and/or field contamination. 

R Unreliable result. Compound may or may not be present. 
• Sample analyzed at multiple dilutions. Summary table is a hybrid of diluted and undiluted results. 

No standard available. Compound was qualitatively searched for. 
NA Not analyzed 
NP Not provided 
IND Indeterminate. Standard and/or spikes could not be detected at method detection limit. 
BMDL Below Method Detection Limit reported by laboratory. 

SG336F1 SG336F2 
HA1479 HA1480 

10/26/89 10/26/89 
unlKa unlKa 

BMDLJ 7400 
10000 4200 

390 430 
3000 2800 

NA NA 
8400 10000 

36000 34000 
310000 38000 

NA NA 
140 BMDLJ 

6900 13000 
NA NA 

BMDLJ UJ 
3700 3500 

NA NA 
u u 

8500 50000 
mg/Kg mg/Kg 

NA u 
NA u 

Discrepancies may exist between the laboratory data tables and the data validation summary tables due to variations in the rounding of calculations. 

SG343F1 I 
HA1481 

10/27/89 -
unlKa 

r 
BMDLJ 
4200 

210 
1200 

NA 
6800 

14000 
74000 

NA 
100 

6500 
NA 

u 
1900 

NA 
u 

54000 
mgfKQ ~ 

u 
u --

G343F2 
HA1482 
0/27/89 
ug/l<)l_ 

BMDLJ 
3000 

130 
910 
NA 

5600 
7800 

32000 
NA 

BMDLJ 
4600 

NA 
UJ 

1500 
NA 

u 
31000 
mg/Kg 

u 
u 



~•me• and Moore Sample Number 
aboratory Sampk, Number 
ampling Date Quant Quant 

Dilution Factor Limit Limit 

nits un/L uglKn 

PRH5Rrrv PoftuTANT p,r VOLATILE < OMPOU ms 

Acrolein 100 100 
Acrylonitrile 100 100 
Benzene 4.4 4.4 

Bromoform 4.7 4.7 
Carbon Tetrachloride 2.8 2.8 
Chlorobenzene 6.0 6.0 
Chlorodibromomethane 3.1 3.1 
Chloroethane 10 10 
Chloroform 1.6 1.6 
Dichlorobromomethane 2.2 2.2 
Dichlorodifluoromethane 10 10 
1,2-Dibromoethane 10 10 
1 , 1 - Dichloroethane 4.7 4.7 

1,2-Dichloroethane 2.8 2.8 
1 , 1 - Dichloroethene 2.8 2.8 
1,2-Dichloropropane 6.0 6.0 
cis-1,3-Dichloropropene 5.0 5.0 
Ethylbenzene 7.2 7.2 

Methyl bromide 10 10 
Methyl chloride 10 10 
Methylene Chloride 2.8 2.8 
1, 1,2,2-Tetrachloroethane 4.1 4.1 

Tetrachloroethene 4.1 4.1 
Toluene 6.0 6.0 
1,2- Dichloroethene (trans) 1.6 1.6 

1, 1, 1-Trichloroethane 3.8 3.8 
1, 1,2-Trichloroethane 5.0 5.0 
Trichloroethene 1.9 1.9 
Trichlorofluoromethane 10 10 
Vinyl Chloride 10 10 
trans-1,3-Dichloropropene 10 10 

continuedriext page (seelllst page oTtab-le for notH) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

LSW1 LSW2 LSW3 LSW4 

HA15B0 HA1582 HA1583 HA1581 

10/24/89 10/24/89 10/24/89 10/24/89 

1.0 1.0 1.0 NA 
u••L ua/l u-• un/L 

NA NA NA NA 
NA NA NA NA 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u 2.96 B 2.82 B u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u BMDL u 
u u u u 
u u u u 

LSW4-Dup LSW5 SURFWA01F SURFWAOH] 
HA1584 HA1585 HA1586 HA1765 

10/24/89 10/24/89 10/24/89 10/26/89 

NA NA NA 2.0 

u-'L u-'L un/L un/l 

NA NA NA NA 
NA NA NA NA 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

3.17 B 8.69 B 6.49 B 5.89 B 

u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

BMDL u u u 
u u u u 
u u u u 



[ameo and Moore Sample Number 
laboratory Sample Number 
Sampling Date Quant Quant 
Dilution Factor limit limit 
Unjts uo/L u_g/Ko 
PRfORITY POLLUTANT ACID EXTRACT BLE Cc MPOUN 

2-Chlorophenol 3.9 340 
2.4-Dichlorophenol 3.2 280 
2,4-Dimethylphenol 3.2 280 
4 ,6-Dinitto- 2-methyphenol 29 2400 
2,4-Dinitrophenol 50 4300 
2- Nitrophenol 4.3 370 
4-Nitrophenol 2.9 240 
4-Chloro- 3- methylphenol 3.6 310 
Pentachlorophenol 4.3 370 
Phenol 1.8 150 
2.4,6-Trichlorophenol 3.2 280 

continued neXfp-a-ge (see last page Of table for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

LSW1 LSW2 LSW3 LSW4 
HA1580 HA1582 HA1583 HA1581 

10/24/89 10/24/89 10/24/89 10/24/89 

1.1 1.0 1.4 1 .1 
u-'L u-'L uo/L u-'L 

s 

u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

LSW4-Dup LSW5 SURFWA01f! SURFWA01TBj 
HA1584 HA1585 HA1586 HA1765 

10/24/89 10/24/89 10/24/89 10/26/89 

1.4 1.0 1.4 NA 
u 'l uoll u-'L _ ug/l 

u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 



Dames and Moore Sample Number 
Laboratory Sample Number 
Sampling Date Quant Quant 
Dilution Factor Limit Limit 
Units . un<L uo/Ko 
PA.IORITY POLLUTANT BASE/NEUTRAi EXTRA TABLE 

Acenaphthene 2.3 220 

Acenaphthylene 4.2 410 

Anthraoene 2.3 220 

Benzo(a) anlhracene 9.3 910 

Benzo(a)pyrene 3.0 290 

Benzo(b )fluoranthene 5.7 560 

Benzo(g ,h,i)perylene 4.9 480 

Benzo(k)fluoranthene 3.0 290 

bis(2- Ch toroethoxy) methane 6.3 620 

Bis{2- chloroethyl} ether 6.9 660 

bis(2- chloroisopropyl)ether 6.8 660 
bis(2- Ethylhexyl)phlhalaie 12 1200 
4-Bromophenylphenyl ether 2.3 220 

Butytbenzylphthalate 12 1200 
2- Chloronaphthalene 23 220 
4-Chlorophenylphenyl ether 5.0 490 
Chrysene 3.0 290 
Oibenz(a,h)anthracene 3.0 290 

1,2-Dichlorobenzene 2.3 220 

1,3-0ichlorobenzene 2.3 220 
1,4-0ichlorobenzene 5.2 510 
3,3' - Oichlorobenzidine 19.6 1920 
Diethylphthalate 12 1200 
Dimethylphthalate 12 1200 
Di-n- butylphthalate 12 1200 
2,4- Dinitrotoluene 6.6 660 

2,6- Oinitrotoluene 2.3 220 

Di- n-octylphthalate 12 1200 
Fluoranthene 2.6 260 

Fluorene 2.3 220 

Hexachlorobenzene 2.3 220 

Hexachlorobutadiene 1.1 100 

Hexachlorocyclopentadiene 12 1200 
Hexach1oroethane 1.9 190 
lndeno(1,2,3-cd)pyrene 4.4 430 
lsophorone 2.6 260 
Naphthalene 1.9 190 

Nitrobenzene 2.3 220 

N-Nitro so- dimethylamine 12 1200 
N- Nitro so-di-n-propylamine 12 1200 
N- Nitro so- diphenylamine 2.3 220 

Phenanthrene 6.4 630 

Pyrene 2.3 220 
1,2,4-Trichlorobenzene 2.3 220 

continued next page ... (&eelast page of tablefo(OOtes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO. ILUNOIS 

LSW1 LSW2 LSW3 LSW4 
HA1580 HA1582 HA1583 HA1581 

10/24/89 10/24/89 10/24/89 10/24/89 
1.0 1.0 , .. 1.0 

un'L un'L u-'L un/L 
i-,OIVJPOUNO 

u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

LSW4-Dup LSW5 SURFWA.01 F SURFWA01TB 
HA1584 HA1585 HA1586 HA1765 

10/24/89 10/24/89 10/24/89 10/26/89 
1.0 1.0 1.1 NA 

""'L ua/L ""'l uni.!,___ 

I 

u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 



Dames and Moore Sample Number 
Laboratory Sample Number 
Sampling Date Quant Quant 
Dilution Factor Limit Limit 
Units un/L un/Kn 

PESTICIDES 

Aldrin 0.05 1.7 
Alpha-BHC 0.05 1.7 
Beta-BHC 0.05 1.7 
Gamma-BHC (Undane) 0.05 1.7 
Delta-BHC 0.05 1.7 

Chlordane 1.0 33 
4,4'-DDT 0.10 3.3 
4,4'-DDE 0.10 3.3 
4,4'-0DD 2.5 83 
Dieldrin 0,10 3.3 
Endosulfan I 0.05 1.7 
Endosulfan II 0.10 3.3 
Endosulfan SuWat.e 0.10 3.3 
Endrin 0,10 3.3 
Endrin Aldehyde 0.10 3.3 
Heptachlor 0.05 1.7 
Heplachlor Epoxide 0.05 1.7 
Toxaphene 2.0 85 
Arochlor-1016 0.55 18 
Arochlor-1221 0.55 18 
Arochlor-1232 0,55 18 
Arochlor -1242 0.55 18 
Arochlor-1248 0.55 18 
Arochlor-1254 1.0 33 
Arochlor-1260 1.0 33 

..... 
page ( pag 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

LSW1 LSW2 LSW3 LSW4 
HA1580 HA1582 HA1583 HA1581 

10/24/89 10/24/89 10/24/89 10/24/89 
1.0 1.0 1.0 1.0 

u•'L un/L ua/L un/L 

u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

LSW4-Dup LSW5 SURFWA01F 

~•>WM~ HA1584 HA1585 HA.1586 HA.1765 
10/24/89 10/24/89 10/24/89 10/26/89 

1.0 1.0 1.1 NA 
un/L u-'L un/l un[~ 

u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 



TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

Dames and Moore Sample Number LSW1 LSW2 LSW3 LSW4 
Laboratory Sampk'II Number Quant Quant HA1580 HA1582 HA1583 HA1581 
Sampling Date Limit Limit 10/24/89 10/24/80 10/24/89 10/24/80 
Units unll unlKg untl uo/L uolL unll 
PRIORITY POLLUTANT INORGANIC PA AMETE S(ME '\LS) 

Antimony 60 6000 BMDLJ u BMDLJ u 
Arsenic 10 1000 UJ u u UJ 
Beryllium 1.0 I 100 u u u u 
Cadmium 2.0 200 NA u u NA 
Calcium 200 20000 45700 41500 38900 38700 
Chromium 10 10 BMDL JE BMDL JB BMDL JB BMDL JE 
Copper 10 10 BMDL J u u u 
Lead 5.0 5.0 BMDL J u u u 
Magnesium 100 10000 15100 27600 12500 12200 
Mercury 0.20 80 u u u u 
Nickel 20 moo u u u u 
Potassium 500 50000 4800 14000 2800 2700 
Selenium 5.0 500 u u u u 
Silver 10 1000 u u u u 
Sodium 500 50000 56500 71800 26000 24000 
Thallium 10 1000 UJ u u UJ 
Zinc 20 2000 NA NA NA NA 

CONVENTIONAL PARAMETRS (Units) mg/L mg/Kg mg/L mg/l mg/L mg/L 

Chloride 1.0 5.0 90.2 101 40.5 40.6 
Total Organic Carbon (TOC) 0.05 NA 5.9{7 .4 12.5/13.1 3.5/3.5 3.9/4.4 
Specific Conductance um/cm NA 594/595 781/782 402/402 405/406 
pH s.u. s.u. 7.75(7.76 7.84/7 .85 7.95/7.95 7.94/7.95 
Chemical Oxygen Demand (COD) 10 50 24 34 12 u 
Nitrate + Nitrite 0.05 0.05 0.453 0.158 0.363 0.387 
Ammonia as N 0.10 3.0 2.8 2.0 0.48 0.29 
Biochemical Oxygen Demand (BOO) 2.0 NA 4.0 4.0 2.0 2.0 
Sulfate as S04 5.0 5.0 45.8 114 34.8 36.0 
Total Dissolved Solids (TOS) 10 NA 300 430 220 200 
Total Suspended Solids (TSS) 5.0 NA 124 44 42 38 
Alkalinitv as CaC03 10 NA 120 140 120 120 

Cyanide, total 0.010 0.5 u u u u 
Phenols total 0.10 3.0 u u u u 

LEGEND: 
U Compound was not detected at laboratory method detection limit. 
J Estimated value due to limitations identi'ied during the quality assurance review. 
UJ eported method detection limit is estimated duo to limitations identi'ied during the quality assurance review. 
B Compound was detected in a laboratory and/or field blank at similar concentrations. May 

represent laboratory and/or field contamination. 
A Unreliable result. Compound may or may not be present. 

Sample analymd at multiple dilutions. Summary table is a hybrid of diluted and undiluted results. 
No standard available. Compound was qualitatively searched for. 

NA Not analy.ted 
NP Not provided 
IND Indeterminate. Standard and/or spikes could not be detected at method detection limit. 
BMDL Below Method Detection Limit reported by laboratory. 

LSW4 Dup LSW5 
HA1584 HA1585 

10/24/80 10/24/89 
untl unll 

BMDLJ u 
UJ u 
u u 

NA NA 
38700 39500 
BMOL JB BMDL JE 

u u 
BMDLJ u 
12200 12400 

u u 
u u 

2800 3000 
u u 
u u 

25000 26000 
UJ UJ 
NA NA 

mg/L mg/l 

40.6 40.9 
3.3/3.5 3.5/3.6 

404/404 402/402 
8.02/8.02 7.99/8.00 

u u 
0.353 0.367 
0.24 0.34 

2.0 2.0 
34.0 34.3 
200 220 
40 54 
88 120 

u u 
u u 

Discrepancies may exist between the laboratory data tables and the data validation summary tables due to variations in the rounding of calculations. 

SURFWA01 F SUR-FWA:01 "fB 
HA1586 HA1765 

10/24/89 10/26/80 
u-'L u-'L 

u NA 
u NA 
u NA 

NA NA 
u NA 

BMDLJ NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 

22 NA 
mg/l mg/L 

u NA 
1.2/1.2 NA 

u NA 
7.62/7.76 NA 

u NA 
u NA 

0.15 NA 
u NA 
u NA 
u NA 
u NA 
u NA 

u NA 
u NA 





DATA VALIDATION/QUALITY ASSURANCE REVIEW 
PHASE I RCRA FACILITY INVESTIGATION 

CHEM-WASTE MANAGEMENT, INC. - CHICAGO INCINERATOR SITE 
SAMPLE COLLECTION DATES: NOVEMBER 16 TO DECEMBER 5, 1989 

DAMES & MOORE JOB NO.: 13963-055-192 

LABORATORY REPORT NO.: 350304, 350305, 350306, 350307, 
350308, 350309, 350317 & 350319 

INTRODUCTION 

A total of twenty five (25) groundwater samples plus four ( 4) duplicate 
groundwater samples, three (3) field-blank samples and three (3) trip-blank samples 
were collected and submitted to Environmental Testing and Certification (ETC) of 
Edison, New Jersey (1992 Illinois Certification No. 100224). The samples included in 
the review are listed on Table 1. The groundwater and field-blank samples were 
analyzed for RCRA Appendix IX Heated Purge & Trap Volatile Organic Compounds 
(HP/T VOA), Volatile Organic Compounds (P/T VOA), Semivolatile Organic 
Compounds (BNA), Organochlorine and Nitrogen/Phosphorous Pesticides, Poly­
chlorinated Biphenyls (PCBs ), Herbicides, polychlorinated dibenzo-p-dioxins and 
polychlorinated dibenzofurans (PCDD & PCDF), Metals, total Cyanide (CN), Chloride, 
Sulfate as SO4 and Sulfide as S. The trip-blank samples were analyzed for HP /T VOAs 
and RCRA Appendix IX VOAs only. All samples were analyzed following USEPA 
SW-846 Methodologies. 

Data were examined to assess the usability of the results. The organic 
data quality review is based upon a rigorous review of the reported hold times, 
surrogate recovery results, blank spike recoveries, matrix spike and matrix spike 
duplicate analyses, blank contaminants, internal standard area performance, Gas 
Chromatography/Mass Spectroscopy (GC/MS) tuning and calibration data. 

The polychlorinated dibenzo-p-dioxins and dibenzofuran review is based 
upon a review of the reported hold times, blank spike recoveries, matrix spike and 
matrix spike duplicate summaries, blank C"ntaminants, internal standard area 
performance, calibration data and selected ion relative intensities. 

The inorganic and conventional parameter findings offered in this report 
are based upon review of the reported hold times, blank analysis results, blank spike 
recoveries, matrix spike recoveries, duplicate results, instrument calibration verification, 
post-digestion spike recoveries and Inductively Coupled Plasma (ICP) serial dilution 
analyses. 

1 



The analytical data was presented in an ETC Abbreviated Data Format 
as requested by Chemical Waste Management, Inc. The laboratory retrieved the 
archived support documentation for the data validation review; however, not all support 
documentation was retrievable by the laboratory. Therefore, a quality assurance review 
rather than data validation is provided for select data points. The quality assurance 
reviews are not as rigorous as quantitative data validation and for these data, the 
quality assurance review assumes the analytical results are correct as reported and 
merely provides an interpretation of the reported quality control results. 

Details of the data validation/quality assurance review are presented in 
the narrative section of the report. The data is summarized in Table 2 of the report. 
Data qualifiers have been placed next to the results so that the data user can quickly 
assess the qualitative and/ or quantitative reliability of the reported result. This report 
was prepared to provide a critical review of the laboratory analysis and reported 
chemical results. Quality assurance reviews of laboratory-generated data routinely 
identify problems associated with analytical measurements, even from the most 
experienced and capable laboratories. 

This review has been performed in accordance with the requirements 
specified in the "Laboratory Data Validation Functional Guidelines for Evaluating 
Organic Analyses" dated February 1988 and "Laboratory Data Validation Functional 
Guidelines for Evaluating Inorganic Analyses" dated July 1988. 

Sample ID 

G314 

G336 

G308 

G347 

G344 

HA1816 

HA1820 

HA1823 

HA1817 

HA1822 

TABLE 1 

SAMPLES INCLUDED IN REVIEW 

Collection Date Analyses Requested• 

Laboratory Log Link No. 350304 

11/16/89 

11/16/89 

11/16/89 

HP /T VOA, P /T VOA, BNA, Pesticides, PCBs, Herbi­
cides, PCDD/PDCF, Metals, CN & Wet Chem 
HP /T VOA, P /T VOA, BNA, Pesticides, PCBs, Herbi­
cides, PCDD/PCDF, Metals, CN & Wet Chem 
HP/T VOA, P/T VOA, BNA, Pesticides, PCBs, Herbi­
cides, PCDD,, (:DF, Metals, CN & Wet Chem 

Laboratory Log Link No. 350305 

11/17/89 

11/17/89 

HP /T VOA, P /T VOA, BNA, Pesticides, PCBs, Herbi­
cides, PCDD/PCDF, Metals, CN & Wet Chem 
HP /T VOA, P /T VOA, BNA, Pesticides, PCBs, Herbi­
cides, PCDD/PCDF, Metal & Wet Chem 
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Sample ID Lab ID Collection Date Analyses Requested* 

Laboratory Log Link No. 350306 

G343 HA1818 11/20/89 HP /T VOA, P /T VOA, BNA, Pesticides, PCBs, Herbi-
cides, PCDD/PCDF, Metals, CN & Wet Chem 

G334 HA1819 11/20/89 HP /T VOA, BNA, Pesticides, PCBs, Herbicides, PCDD /-
PCDF, Metals, CN & Wet Chem 

G307 HA1821 11/20/89 HP /T VOA, P /T VOA, BNA, Pesticides, PCBs, Herbi-
cides, PCDD/PCDF, Metals, CN & Wet Chem 

G349 HA1824 11/20/89 HP /T VOA, P /T VOA, BNA, Pesticides, PCBs, Herbi-
cides, PCDD/PCDF, Metals, CN & Wet Chem 

0lFB HA1838 11/20/89 HP /T VOA, P /T VOA, BNA, Pesticides, PCBs, Herbi-
cides, PCDD/PCDF, Metals, CN & Wei Chem 

G348-Dup HA1825 11/20/89 HP /T VOA, P /T VOA, BNA, Pesticides, PCBs, Herbi-
cides, PCDD/PCDF, Metals, CN & Wet Chem 

Laboratory Log Link No. 350307 

G348-Dup HA1825 11/21/89 HP /T VOA, P /T VOA, BNA, Pesticides, PCBs, Herbi-
cides, PCDD/PCDF, Metals, CN & Wet Chem 

G348 HA1826 11/21/89 HP /T VOA, P /T VOA, BNA, Pesticides, PCBs, Herbi-
cides, PCDD/PCDF, Metals, CN & Wei Chem 

G330 HA1827 11/21/89 HP /T VOA, P /T VOA, BNA, Pesticides, PCBs, Herbi-
cides, PCDD/PCDF, Metals, CN & Wet Chem 

G342 HA1828 11/21/89 HP /T VOA, P /T VOA, BNA, Pesticides, PCBs, Herbi-
cides, PCDD/PCDF, Metals, CN & Wet Chem 

G330-Dup HA1829 11/21/89 HP /T VOA, P /T VOA, BNA, Pesticides, PCBs, H~rbi-
cides, PCDD/PCDF, Metals, CN & Wet Chem 

G344 HA1852 11/21/89 CN 

Laboratory Log Link No. 350308 

G123S HA1804 11/27/89 HP /T VOA, P /T VOA, BNA, Pesticides, PCBs, Herbi-
cides, PCDD/PCDF, Metals, CN & Wet Chem 

G120S HA1805 11/27/89 HP /T VOA, P /T VOA, BNA, Pesticides, PCBs, Herbi-
cides, PCDD/PCDF, Metals, CN & Wet Chem 

DUP HA1806 11/27/89 HP /T VOA, P /T VOA, BNA, Pesticides, PCBs, Herbi-
cides, PCDD/PCDF, Metals, CN & Wet Chem 

01TB HA1810 11/27/89 HP /T VOA, P /T VOA 

Laboratory Log Link No. 350309 

G124S HA1807 11/27/89 HP /T VOA, P /T VOA, BNA, Pesticides, PCBs, Herbi-
cides, PCDD/PCDF, Metals, CN & Wet Chem 

06FB HA1809 11/28/89 HP /T VOA, P /T VOA, BNA, Pesticides, PCBs, Herbi-
cides, PCDD/PCDF, Metals, CN & Wet Chem 

G332 HA1830 11/28/89 HP /T VOA, P /T VOA, BNA, Pesticides, PCBs, Herbi-
cides, PCDD/PCDF, Metals, CN & Wet Chem 

G324 HA1831 11/28/89 HP /T VOA, P /T VOA, BNA, Pesticides, PCBs, Herbi-
cides, PCDD/PCDF, Metals, CN & Wet Chem 
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Sample ID 

02FB 

02TB 

G303 

Gl21S 

G302 

G302-Dup 

G3!7 

G305 

G318 

G337 

Legend: 

HPITVOA 
PIT VOA 
BNA 

Pest 
PCB 
PCDD/PCDF 
Metals 
CN 
Wet Chem 

Lab ID Collection Date Analyses Requested* 

HAl839 

HAl840 

HA1836 

HA1808 

HA18l5 

Laboratory Log Link No. 350309 /continued) 

11/28/89 

l l/28/89 

HPIT VOA, PIT VOA, BNA, Pesticides, PCBs, Herbi­
cides, PCDD/PCDF, Metals, CN & Wet Chem 
HPIT VOA, PIT VOA 

Laboratory Log Link No. 350317 

12/04/89 HPIT VOA, PIT VOA, BNA, Pesticides, PCBs, Herbi­
cides, PCDD/PCDF, Metals, CN & Wet Chem 

Laboratory Log Link No. 350319 

HPIT VOA, PIT VOA, BNA, Pesticides, PCBs, Herbi­
cides, PCDD/PCDF, Metals, CN & Wet Chem 
HPIT VOA, PIT VOA, BNA, Pesticides, PCBs, Herbi­
cides, PCDD/PCDF, Metals, CN & Wet Chem 

HA1832 

12/05/89 

12/05/89 

12/05/89 

12/05/89 

12/05/89 

12/05/89 

12/05/89 

HPIT VOA, PIT VOA, BNA, Pesticides, PCBs, Herbi­
cides, PCDD/PCDF, Metals, CN & Wet Chem 

HA!833 Not available for review. 

HA!834 HPIT VOA, PIT VOA, BNA, Pesticides, PCBs, Herbi­
cides, PCDD/PCDF, Metals, CN 

HA1835 HPIT VOA, PIT VOA, BNA, Pesticides, PCBs, Herbi­
cides, PCDD/PCDF, Metals, CN & Wet Chem 

HAl837 HPIT VOA, PIT VOA, BNA, Pesticides, PCBs, Herbi­
cides, PCDD/PCDF, Metals, CN & Wet Chem 

= 

= 
= 

RCRA Appendix IX Heated Purge & Trap Volatile Organic Compounds 
RCRA Appendix IX Volatile Organic Compounds 
RCRA Appendix IX Semi-volatile Organic Compounds (Base/Neutral/Acid 
Extractable Compounds) 
RCRA Appendix IX Organochlorine and Nitrogen/Phosphorous Pesticides 
RCRA Appendix IX Polychlorinated Biphenyls 
Polychlorinated Dibeno-p-dioxins and Polychlorinated Dibenzofurans 
RCRA Appendix IX Inorganic Parameters 
Total Cyanide 
Chloride, Sulfate (as SO4) and Sulfide (as S) 
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DATA QUALIFIERS 

The data validation review has identified aspects of the analytical data that 
require qualification. To confidently use any of the data within the data set, the data 
user should understand the limitations and qualifications presented. With regard to 
data usability, the following qualifiers are offered based upon the data provided. 

ORGANIC QUALIFIERS 

General Comments: 

• The laboratory could not locate the analytical results for sample 0317 (LL 
350319) therefore, this sample is not included on the summary tables. 
Comments are offered within the narrative report regarding data usability 
associated with this sample. 

Hold Times: 

In the analysis of PCDD/PCDF, the support documentation associated 
with the initial calibrations, matrix spike, matrix spike duplicate, laborato­
ry blank and blank spike were not provided for review. The quantitative 
results are assumed to be correct as reported and any comment regarding 
data bias (high or low) are offered based upon the limited data received 
for review. 

Samples G120S-Dup (LL 350319) was analyzed for P/T volatile com­
pounds 2 days outside the hold time requirement. There is no impact on 
data usability and no qualifiers have been applied. 

Blank Contamination: 

• Due to the trace presence of the following HP /T volatile and P /T volatile 
organic compounds in the associated laboratory and/or field blank 
samples, positive results of these compounds in the field samples are 
qualitatively questionable and have been flagged (B) on Table '2. 
Reported concentrations which are greater than 5 times the biank 
concentration ( 10 times for methylene chloride) are regarded as "real" 
values and no qualifier is applied. The following samples were qualified: 

Analyte Log Link 

Methylene chloride & 350304 
Acetone 350305 

350306 
350307 
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Associated Samples 

All field samples 
All field samples 
All field samples 
All field samples 



Analyte Log Link 

Methylene chloride & 350308 
Acetone 350309 

350317 
350319 

Associated Samples 

All field sam pies 
All field samples 
All field samples 
All field sam pies 

• Due to the trace presence of the following semi-volatile organic com­
pounds (VOAs) in the associated laboratory and/or field blank samples, 
positive results for these compounds in the field samples are qualitatively 
questionable and have been flagged (B) on Table 2. Positive concentra­
tions which are greater than five times the blank concentrations (ten times 
for phthalates) are regarded as "real" values and no qualifier is applied. 
The following samples were falgged (B): 

Analyte Log Link 

Di-n-butyl phthalate 350317 

bis(2-ethylhexyl) phthalate 350317 

Surrogate Recoveries: 

Associated Samples 

G303 

G303 

• All volatile surrogate compound recoveries fell within acceptable control 
limits. 

The base/neutral semi-volatile surrogate compound, 2-fluorobiphenyl 
associated with sample 0342 (LL 350307), fell outside control limits (low). 
No qualifier is required since only one surrogate per fraction fell outside 
control limits. 

• The base/neutral semi-volatile surrogate compound, terphenyl-d14, 
associated with sample 0336 (LL 350304) and nitrobenzene-d5 for sample 
0302 (LL 350319), fell outside control limits (high). No qualifier is 
required since only one surrogate per fraction fell outside control limits. 

• The base/neutral semi-volatile surrogate compounds, nitrobenzene-d5 and 
terphenyl-d14, associated with samples 0332 and 0324 (LL 350309), fell 
outside control limits (low). Positive base/neutral results may be biased 
low and have been flagged (J). The non-detected results may be higher 
than reported and have been flagged (UJ) on Table 2. 

The acid semi-volatile surrogate compound, phenol-d5, fell outside control 
limits (high) for samples 0348-Dup, 0330 (LL 350307), 0324 and 02FB 
(LL 350309). No qualifier is required since only one surrogate per 
fraction fell outside control limits. 
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The acid semi-volatile surrogate compound, 2-fluorophenol, fell outside 
control limits (high) for sample G342 (LL 350307). No qualifier is 
required since only one surrogate per fraction fell outside control limits. 

Two acid-extractable semi-volatile surrogate compounds, phenol-d5 and 
2-fluorophenol, fell outside control limits (low) for samples G348 (LL 
350307) and O120S (LL 350308). Since the recovery of 2-fluorophenol 
was extremely low (less than 10% ), the positive acid extractable result may 
be biased low and have been flagged (J) on Table 2. The non-detected 
results are regarded as unreliable and have been flagged (R) on the 
summary tables. 

• No pesticide/PCB analyses required qualification based upon surrogate 
recoveries. 

Initial and Continuing Calibration Results: 

• The base/neutral/acid extractable support documentation for all samples 
in Log Link 350306, 350307 and 350319 could not be located in hardcopy 
or magnetic tape by the laboratory. The results for the aforementioned 
samples are assumed to be correct as reported by the laboratory and any 
data biases (high or low) were noted based upon an evaluation of the 
limited data provided. 

Due to the high difference between the initial and continuing calibration 
response factors (%D >35% and <90%), all positive results for the 
following HP /T volatile compounds have been flagged (J) estimated. The 
actual detection limit may be higher than reported and has been flagged 
(UJ) estimated in Table 2 of this report. 

Analyte 

Ethyl cyanide, 1,4--Dioxane, 
& lsobutyl alcohol 

Methacrylonitrile 

Acetonitrile 

Acrolein 

Log Link 

350306 
350307 

350317 
350319 

350306 
350307 
350319 

350306 
350307 
350317 
350319 
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Associated Samples 

All field samples 
All field samples 

G303 
G318, G337 

All field samples 
All field samples 
G318, G337 

All field samples 
All field samples 
G303 
All field samples 



Analyte 

Acrylonitrile 

Log Link 

350306 
350307 
350317 
350319 

Associated Samples 

All field samples 
All field samples 
0303 
0318, 0337 

Due to the extremely high percent difference between the initial and 
continuing calibration response factors ( %D > 90% ), positive result for the 
following HP /T volatile compound have been flagged (J) estimated. The 
non-detected values are unreliable and have been flagged (R) on Table 
2. 

Analyte 

Acrylonitrile 

Log Link 

350304 
350305 

Associated Samples 

All field samples 
All field samples 

• Due to the high difference between the initial and continuing calibration 
response factors (%D >35% and <90%), all positive results for the 
following volatile compounds have been flagged (J) estimated. The actual 
detection limit may be higher than reported and has been flagged (UJ) 
estimated in Table 2 of this report. 

Analyte 

Methylene chloride, 
Carbon disulfide & 
trans-1,2-Dichloropropene 

Dichlorobromomethane 

Methyl chloride 

Carbon disulfide 

Acetone 

Methyl bromide 

Trichlorofluoromethane 

Log Link 

350304 
350305 
350306 
350307 

350307 

350304 
350305 
350307 

350308 
350309 
350317 
350319 

350309 

350309 
350319 

350319 
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Associated Samples 

All field samples 
All field samples 
0343, 0307, OlFB, 0334 
0348, O348-Dup, 0330, O330-Dup, 0342 

0348, O348-Dup 

0344 
0308 
0330, O330-Dup, 0342 

O123S, G120S, 01TB 
G124S, 06FB, 02FB, G332, 02TB 
G303 
G 121S, G318, G337 

G332 

G332 
G302, G302-Dup, G305, G317, G303, G121S 

G302, G302-Dup, G305, G317, G303, G121S 



• Due to the high difference between the initial and continuing calibration 
response factors (%D > 35% and < 90% ), positive results for the following 
semi-volatile compounds have been flagged (J) estimated on Table 2. 

Analyte Log Link Associated Sample 

2,6-Dichloropheno! & 350304 G314, G336, G308 
Diphenylamine 350305 G347, G344 

350317 G303 

4-Aminobiphenyl 350309 06FB 

3,3-Dimethylbenzidine 350304 G314, G336, G308 
350305 G347, G344 
350317 G303 
350319 All field samples 

• Due to the extremely high percent difference between the initial and 
continuing calibration response factors ( %D > 90% ), positive result for the 
following HP /T volatile compound have been flagged (J) estimated. The 
non-detected values are unreliable and have been flagged (R) on Table 
2. 

Analyte 

4-Aminobiphenyl 

Log Link 

350304 
350305 

Associated Sample 

G314, G336, G308 
G347, G344 

• For the pesticide, PCB and herbicide analyses, the correlation coefficient 
for the initial calibrations fell within acceptable control limits ( > 0.995) for 
all samples. 

• For the pesticide/PCB analyses, the analytical sequence requirements 
were met. However, since the standard chromatograms were not available 
for review ( quantitation reports only), no comments can be offered 
regarding an evaluation of the system performance with regards to 
adequate peak resolution. 

• Due to the high difference between the initial and continuing calibration 
response factors, positive results for the pesticide compound Phorate, 
associated with the analysis of samples G348 and G348-Dup (LL 350307) 
are quantitatively questionable and have been flagged (J) estimated on 
Table 2. 



The DDT /Endrin percent breakdown associated with LL 350304, 350305, 
350306, 350307, 350308, 350309 and 350319 could not be evaluated since 
the DDT /Endrin degradation check sample was not provided for review. 

• The DDT /Endrin percent breakdown associated with LL 350317 was 
outside control limits (greater than 30% ). However, there is no impact on 
data usability since the field samples were non-detected for DDT, Endrin 
or their breakdown products. 

• Due to the high difference between the initial and continuing calibration 
response factors, the positive results for the herbicide compound, 2,4,5-T 
in sample G 123S (LL 350307) is regarded as an estimated value and has 
been flagged UJ) on Table 2. 

• The initial 5-point calibration for PCDD and PCDF was not provided for 
review. A daily standard which contained target compounds and internal 
standards was associated with each field sample analysis. The correct ions 
were used to calculate the relative response factors (RRF) and compound 
ion ratios fell within method-defined limits. 

Internal Standard Area Performance: 

• The area count of the HP /T volatile internal standard, acetone-C13, 
associated with samples 06FB (LL 350309) G302 and G318 (LL 350319) 
fell outside the control limits (low). The positive and non-detected com­
pounds quantitated against this internal standard for these samples may 
be biased low and have been flagged (J/UJ) estimated on Table 2. 

• All three volatile internal standards fell outside (low) control limits for 
samples Gl21S and G302 (LL 350319). The positive and non-detected 
compounds quantitated against this internal standard for these samples 
may be biased low and have been flagged (J /UJ) estimated on Table 2. 

• The semi-volatile internal standards, chrysene-d12 and perylene-d12, fell 
outside (low) control limits for sample G344 (LL 350305). The positive 
and non-detected compounds quantitated against this internal standard for 
these samples may be biased low and have been flagged (J /UJ) estimated 
on Table 2. 

Matrix Spikes (MS) and Matrix Spike Duplicate (MSD) Results: 

• The reported recovery of acrolein in the HP /T volatile analyses could not 
be confirmed since this compound was not reported on the quantitation 
reports generated and provided for review. 
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The field-duplicate pair G348/G348-Dup and G302/G302-Dup were 
collected and submitted to the laboratory. Overall, the reproducibility of 
the organic analyses was good, providing a positive indication of both 
laboratory and field precision. The HP /T compound 1,4-dioxane, was 
detected in sample G348-Dup and was not-detected in sample G348 while 
acrylonitrile was reported at 25.2 ug/L in sample G302-Dup and non­
detected in G302. The positive and non-detected results for these 
compounds are regarded as estimated values and have been flagged 
(J /UJ) on Table 2. 

• The field-duplicate pair G330 and G330-Dup were collected and 
submitted to the laboratory. Overall, the reproducibility of the organic 
analyses was good with the exception of acrolein and isobutyl alcohol in 
the HP /T volatile fraction and vinyl chloride in the P /T volatile analyses. 
Positive and non-detected results of these compounds are regarded as 
estimated values and have been flagged (J /UJ) on Table 2. 

• In the MS/MSD analysis of sample G302 (LL 350319), a high relative 
percent difference was obtained for the semi-volatile compounds. The 
reported concentrations in the MSD were approximately twice as high as 
the MS concentrations. The positive results reported in the unspiked 
sample are regarded as estimated values and have been flagged (J) on 
Table 2. 

• In the semi-volatile analysis of sample G314 (LL 350304), G343 (LL 
350306) and G303 (LL 350317), matrix spike recoveries as well as the 
blank spike recoveries were less than 10 percent for the base/neutral com­
pounds, diethyl phthalate, dimethyl phthalate and hexachlorophene. 
Positive results in the unspiked samples may be biased low and have been 
flagged (J) on Table 2. Non-detected results in all field samples in LL 
350304, 350305, 350306, 350307 and 350317 are unreliable (compound 
may or may not be present) and have been flagged (R). 

• The field-duplicate pair G320 and G320-Dup were collected and 
submitted to the laboratory. Overall, the reproducibility of the organic 
analyses was good with the exception of the semi-volatile fraction analyses. 
Several compounds were detected in G120S-Dup which were reported as 
non-detected in G 120S. The lack of reproducibility may be due to a lack 
of sample homogeneity. Positive and non-detected results of these 
compounds are regarded as estimated values and have been flagged 
(J /UJ) on Table 2. 

• A high percent recovery was obtained for the pesticide, famphur in both 
the blank spike and matrix spike analysis of MS sample G343 (LL 350306 
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and 350307). There is no impact on data usability and no qualifier is 
required since the field samples were all non-detected for Famphur. 

• The polychlorinated dibenzo-p-dioxin/ dibenzofuran matrix spike recovery 
of PCDD was outside control limits for both the blank spike and matrix 
spikes associated with all samples in LL 350306, 350307, 350308 and 
350309. Positive PCDD results may be biased high; however, no qualifier 
is required since all associated samples were not detected for this cogener. 

• The polychlorinated dibenzo-p-dioxin/ dibenzofuran matrix spike recovery 
of PCDD was outside control limits for the matrix spike associated with 
all samples in LL 350319. Non of the spiked compounds were recovered 
(0%) in the blank spike associated with these sample. The non-detected 
results are umeliable (compound may or may not be present) and have 
been flagged (R) on Table 2. 

Additional Comments: 

• As per the requirements, all values calculated below the method detection 
limit should be considered estimated and have been flagged (J) in Table 2 
of this report. 

INORGANIC and CONVENTIONAL PARAMETER QUALIFIERS 

General Comments: 

• With the exception of the sample preparation log, no support documenta­
tion was received for review for the conventional parameters associated 
with ETC Log Links 350304 through 350319. Therefore, no comments are 
offered regarding the qualitative or quantitative validity of the reported 
results in the aforementioned data set. 

• In the metals fraction, this reviewer has observed that for the ICP con­
centrations reported at 10 to 15 times above the method detection limit 
(MDL), the data validation cannot reproduce the laboratory reported 
results. The calculation obtained during data validation is consistently 
higher than the laboratory reported concentration. This is due to the fact 
that the interelement correction factors in the ICP instrument have been 
externally calculated. Since this external interelement correction factor is 
not available for review, the reported results for low level samples cannot 
be reproduced. It should be noted that positive ICP reported results that 
are significantly above than the MDL were reproduced and validated, 
since this interelement correction factor becomes negligible at higher 
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Hold Times: 

concentrations. The data review assumes that the low level reported 
concentrations are correct as reported and it is this reviewer's opinion that 
data usability is not impacted. 

• All samples were digested and analyzed within the required hold time 
criteria for metals, cyanide and chloride. The preparation and analysis 
date of the sulfate and sulfide parameters were not available for review; 
therefore, no comments can be offered regarding the hold time compli­
ance for sulfate or sulfide. 

Blank Contamination: 

• Trace concentrations of metals were detected in the laboratory and/ or 
field-blank sample at concentrations below the reported method detection 
limit (BMDL). The positive results of these analytes in the field samples 
reported as BMDL are qualitatively questionable and have been flagged 
(B) on Table 2. The positive results reported at or above the method 
detection limits are regarded as "real" values and no qualifier has been 
applied. The following samples have been flagged (B) on the summary 
table: 

Analyte ETC Log Link Associated Samples 

Arsenic 350306 G343 

Zinc 350307 G330, G330-Dup 
350308 G123S, G120S, DUP 
350309 Gl24S 

• Trace concentrations of chromium were identified in the laboratory blank 
associated with LL 350317 and 350319 at concentrations below the 
reported method detection limit (BMDL). No qualifier has been applied 
since the concentrations of chromium in the field samples are above the 
method de;+o.ction limit and are regarded as "real" values. 

Inductively Coupled Plasma (ICP) Serial Dilution Results: 

• The percent difference of the ICP serial dilution analyses of calcium, iron 
and magnesium for sample G 123S (LL 350308) were outside control limits 
( > 10% ). The positive results for these compounds in sample G 123S are 
regarded as estimated and has been flagged (J) on Table 2. 



The percent difference of the ICP serial dilution analyses of beryllium, 
cadmium, chromium, magnesium, nickel, lead, vanadium and zinc for 
sample G302 (LL 350319) were outside control limits ( > 10% ). The 
positive results in sample G302 are regarded as estimated and has been 
flagged (J) on Table 2. 

Matrix Spike (MS) and Duplicate (DU) Summary Results: 

• Due to the low blank spike recoveries of cadmium and silver associated 
with LL 350304, 350305 and 350306, the positive and non-detected results 
in all field samples are regarded as estimated (biased low) and have been 
flagged (J /UJ) on Table 2. 

• Due to the low matrix spike recoveries of cadmium, chromium, nickel, 
mercury, tin and thallium in MS sample G 123S (LL 350308), the positive 
and non-detected results in the unspiked sample G 123S are regarded as 
estimated (biased low) and have been flagged (J/UJ) on Table 2. 

• The matrix spike recovery of arsenic in sample G344 (LL 350304) was 
outside (high) control limits. The positive arsenic result in G344 may be 
biased high and has been flagged (J) on Table 2. 

• The matrix spike recoveries for selenium and thallium in MS sample G344 
(LL 350304) were outside (low) control limits. The positive and non­
detected selenium and thallium results in the unspiked field sample may 
be biased low and have been flagged (J/UJ) on Table 2. 

• Due to the low matrix spike recoveries of beryllium, arsenic, calcium, 
cadmium, cobalt, chromium, copper, nickel, lead, antimony, tin, zinc, 
selenium and thallium in MS sample G302 (LL 350319), the positive and 
non-detected results in the unspiked sample are regarded as estimated 
(biased low) and have been flagged (J /UJ) on Table 2. 

• The blank spike recovery of silver associated with all field samples in LL 
350307, 35030R 350309, 350317 and 350319 fell outside (low) control 
limits. The positive and non-detected silver results in the associated field 
samples may be biased low and have been flagged (J /UJ) on Table 2. 

• The matrix spike recoveries of calcium, iron, potassium, magnesium, 
sodium and strontium in MS sample G 123S (LL 350308) was outside 
control limits (low). No qualifier has been applied since the analyte 
concentration in the unspiked sample is greater than four times the blank 
concentration. 



Field duplicate samples G348-Dup, G330-Dup and G120S-Dup were 
collected and submitted as duplicates of G348, G330 (LL 350307) and 
G 120S (LL 350308). Overall, the reproducibility of the metals and 
conventional parameters is good, providing a positive indication of the 
field and laboratory precision. 

Post-Digestion Spike Recoveries: 

• The post-digestion spike recoveries of the following analytes were outside 
the control limits (low). Positive and/or non-detected results of these 
analytes for the associated samples may be biased low and have been 
flagged (J /UJ) estimated. 

Analyte 

Selenium 

Thallium 

Arsenic 

Lead 

Additional Comments: 

Log Link 

350306 
350307 
350308 
350309 
350317 
350319 

350305 
350306 
350307 
350308 
350309 
350317 
350319 

350319 

350306 
350319 

Associated Samples 

G334, G307, G349, 0lFB 
G348-Dup, G348, G342 
G123S, G120S, G120S-Dup 
G332, G324, G124S, 06FB 
G303 
G121S, G305, G318, G337, G302 

G344 
G334, G307, G349 
G348, G330, G330-Dup 
G 120S, G 120S-Dup 
G332, G324, G124S 
G303 
G121S, G302-Dup, G317, G305, G318 

G121S 

0lFB 
G121S 

• The laboratory reports sever'll inorganic results as below the method 
detection limit (BMDL). Tnese are reported as BMDL on Table 2. The 
actual concentrations are not calculated during the data validation review 
since the interelement coefficient factors were not provided. 

15 



Dames and Moore Sample Number G314 
Laboratory Sample Number HA1816 
Sampling Date Quant 11/16/89 
Dilution Factor Limit ••• 
Units uo/L u-" 
APPENDIX IX HEATED P(f VOLATILE COMP >UNOS 

Acetonitrile 15 3210 
Acrolein 20 u 
Acrylonitrile 10 R 
1 ,4- Diok:ene 300 u 
Ethyl cyanide 40 u 
lsobutyl alcohol 230 u 
Methacrylonitrile 110 u 

continued next page (see last page of table for notes) 

TABLE 2 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

G336 G308 G347 G344 
HA1820 HA1823 HA1817 HA1822 

11/16/89 11/16/89 11/17/89 11/17/89 
1.0 1.0 , .. LO 

u-" uo/L u-" u-" 

u 17.7 8.97 13.4 
u u u u 
R R R A 
u 39.3 82.7 u 
u u 14.1 u 
u u 21.2 u 
u u 4.5 J u 

G343 6334 G307 G349 o, FB I 
HA1818 HA1819 HA1821 HA.1824 .. ,..... I 

11/20/89 11 /20/89 11/20/89 11/20/89 11/20/89 
1.0 ,.o '.0 1.0 1.0 

u-" •-" •-" u-" ug/!-c,._ -
' ! 
! 
I 

UJ UJ UJ UJ UJ I 
I 

UJ UJ UJ UJ UJ I 
UJ UJ UJ UJ UJ 
UJ UJ 142 J UJ UJ 
UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 
u u u u u 

. 



Dam•• and Moore Sample Number G314 
Laboratory Sample Number HA1816 
Sampling Date Quant 11/18/89 
Dilution Factor Limit 100 
Units u-" u-" 
APPENDIX IX P{T VOLATILE COMPOUNDS 

Benzene 4.4 ••• 
Methyl bromide 4.7 u 
Carbon disulfide 10 UJ 
Chloroethane 0.0 u 
Chlorobenzen• - u 
2-Chloro-1,3-butadiene 3.1 u 
Chloroform 10 u 
Methyl chloride 1.6 u 
3-Chloropropene 10 u 
1,2-Dibromo-3- chloropropane 2.2 u 
1,2-Dibromoethane 10 u 
Oibromoethane 10 u 
1,4-Dichloro-2-butene 10 u 
Dichlorodifluoromethane 10 u 
1, 1-Dichloroethane 4.7 u 
1,2-Dichloroethane 2.8 u 
1,2-Trans-dichloroethene 1.6 u 
1, 1-Dichloroethene 2.8 3340 
Methylene Chloride 5.0 1310 JE 

1,2-Dichloropropane 10 u 
cis-1 ,3-0ichlOl'opropene 7.2 u 
trans-1,3- Oichloropropene 10 UJ 
Chlorodibromomathane 10 u 
Dichlorobromomethane 10 u 
Ethyl methacrylate '0 u 
lodomethane ' u 
Methyl ethyl ketone 2.6 u 
Methyl methacrylate 10 u 
Pentachloroethane 10 u 
1, 1,2,2-T etrachloroethane 10 u 
1, 1,2,2-T et:rachloroethane - u 
Tetrachloroethene 10 u 
Carbon tetrachloride 4.1 u 
Toluene 4.1 u 

continueCfr!Oxt page (see last page·o, table for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

8338 8308 8347 8344 

HA1820 HA1823 HA1817 HA1822 
11/18/89 11/18/89 11/17/89 11/17/89 

1.0 1.0 1.0 1.0/20 
u-• u-• u-• u-• 

u 11.9 u 1212 .,. 

u u u u 
UJ UJ UJ UJ 
u u u u 

12.4 u u u 
u u u u 
u u u u 
u UJ u UJ 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u 5.18 u u 
u 7.98 u 80.5 

u u u u 
u u u 28.1 

18 JB 50 JB 8.14JB 60.5 JS 

u u u u 
u u u u 

UJ UJ UJ UJ 
u u u u 
u u u u 
u u u u 
u u u u 
u 18.8 u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u 4.9 J u 418 • 

.. 
8343 G334 G307 G349 01FB 

HA18U HA.1810 HA1821 HA.1824 HA.1838 

11/20/89 11/20/89 11/20/89 11/20/80 11/20/H 
1.0 1.0 1.0 ••• 1.0 

u-• u-• ••• ... ... 
u u u 41.3 u 
u u u u u 

UJ UJ UJ u UJ 
u u u u u 
u u u 19.3 J u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u 30.9 u 
u u u 19.4 u 
u u u 15.8 u 
u u u u u 

0.58 JE 22.9 JB 6.06 JE 41 B 5.57 JE 

u u u u u 
u u u u u 

UJ UJ UJ u UJ 

u u u u u 
u u u u lJ 

u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u lJ 
u u u u u 
u u u 128 u 
u u u u u 
u u u 353 u 

I 



Dames and Moore Sample Number G314 
Laboratory Sample Number HA1816 
Sampling Date Quant 11 /1 B/80 
Dilution Factor Limit 100 
Units u-'L uo/L 
APPENDIX IX PIT VOLATILE COMPOUNDS ( :ontinued) 

Bromoform 6.0 u 
1,1, 1 -Trichloroethane 1.6 u 
1,1,2-Trichloroethane 3.8 u 
Trichloroethene 5.0 u 
Trichlorofluoromethane 10 u 
1,2,3-Trichloropropane 1.9 u 
Vinyl Chloride 10 14500 

Acetone 10 760 JE 

Ethylbenzene 7.2 u 
2-Hexanone 10 u 
Methyl isobutyl ketone 10 u 
Styrene 10 u 
Vinyl acetate 10 u 
m-Xylene 10 u 
o,p-Xylenes 10 u 

~ .. 

continued next page (see last page Of table for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

G336 G308 G347 G344 
HA1820 HA1823 HA1817 HA1822 

11 /16/89 11/18/89 11/17/88 11/17/88 , .. 1.0 1.0 1.0/20 --· --· --• --· 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u 27.8 u u 

9.7 JB 88.4 B 23.7 B 1100 e· 
u u u 90 
u u u u 
u 18.6 5.13 J 2310., 

u u u u 
u u u u 
u u u 219 

u u u 179 
u 

G343 G334 G307 6349 01FB 

HA1818 HA1819 HA1821 HA.1824 HA.1838 

11/20/89 11{20/89 11/20/89 11/20/89 11 /20/89 

1.0 1.0 1.0 •-• 1.0 

••• u•• u•'L --· unf_l_ 

u u u u u 
u u u u u 
u u u u u 
u u u 17.9 u 
u u u u u 
u u u u u 
u u u u u 

20,3 B 22,0 JB 11.7 B 376 B 6.1 JI 

u u u 66.5 u 
u u u u u 
u u u 171 u 
u u u 239 u 
u u u u u 
u u u 205 u 
u u u 188 u 



Dames and Moore Sample Number G314 
Laboratory Sample Number HA1818 
Sampling Date Quant 11/18/89 
Dilution Factor Limit 1.0 
Units u•'l u-" 
APPENDIX IX SEMIVOLATILE COMPOUNDS 

Acetophenone 17 1.7 J 
2-Acetylaminofluorene 17 u 
4-Aminobiophenyl 17 A 
Aniline 17 u 
Aramite 17 u 
Benzo{A)anthracene 13 u 
Benzo(b )fluoranthene 8.0 u 
Benzo(a)pyrene 4.2 u 
Bis(2-Chloroethoxy)methane 8.8 u 
Bis(2- chloroethyQ ether 9.5 u 
B is(2 - chloroisopropyl)ether 9.5 u 
Bis(2- EthylheKyl)phthalaU 17 9.3 J 
4- Bromophenylphenyl ether 3.2 u 
Butylbenzylphthalate 17 u 
2- sec - Butyl-4,6- dinitrophen 17 u 
p- Chloranaline 17 u 
p-Chloro-m-cresol 5.0 u 
2- ChloranaphthaJene 3.2 u 
2- Chlorophenol 5.5 u 
Chrysene 4.2 u 
Acenaphthene 3.2 0.88 J 
Acenaphthylene 5.8 u 
Anthracene 3.2 u 
Benzo(ghi)perylene ••• u 
Benzo(k)fluoranthene 4.2 u 
Fluorene 3.2 u 
Phenanthrene 9.0 0.68 J 
Pyrene 3.2 u 
2- Nitrophenol 6.0 u 
o-Cresol 17 u 
m + p- Cresols 17 243 
Diallate 17 u 
Dibenzo(a,h)anthracene 4.2 u 
Di- n - butyl phthalatre 17 u 
1 ,2-Dichlorobenzene 3.2 u 
1 ,3- Oichlorobenzene 3.2 u 
1,4-Dichlorobenzene 

7 ' 
u 

3,3-Dichlorobenzidine 2i.3 u 
2,4- Dichlorophenol 4.5 35.7 

2,6-Dichlorophenol 17 UJ 

---··-··---' ___ .,, .. " . 
page(' pag 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

6338 G308 6347 6344 
HA1820 HA1823 HA1117 HA1822 

11 /16/89 11/18/89 11/17/89 11/17/89 
1.0 1.0 1.0 1.0/20 

--• ••• ••• u•• 

u u u 11.5 
u u u UJ 
A R A A 
u 6.6 J u 1070 J• 
u u u u 
u 1.6 J u UJ 
u 1.4 J u UJ 
u u u u 
u u u u 
u u u u 
u u u u 

12.4 u 12.7 11.5 J 
u u u u 
u u u UJ 
u u u u 

0.64 J 24.6 u 5570 • 
u u u u 
u u u u 

0.64 J 50.4 u 989 
u u u UJ 

1.7 J 8.37 u 3.51 
u u u u 
u 2.26 u u 
u u u UJ 
u u u UJ 

0.48 J 4.57 u 2.47 

0.43 J 12.8 u 1.59 J 
u 4.46 u u 
u u u u 
u 11.8 u 86.4 
u 188 u 514 • 

u u u u 
u u u UJ 

0.34 J 0.33 J 0.54 J u 
u u u u 
u u u u 
u u u u 
u u u u 
u 283 u 1310 • 

UJ 14.4 J UJ 134 J 

G343 6334 G307 6349 01FB 
HA1818 HA1819 HA1821 HA1824 HA1838 

11 /20/89 11/20/88 11/20/88 11/20/89 11/20/89 

1.0 1.0 1.0 1.0 1.0 ·-· .-- u-'L u-" ug/J_ 

u u u 2.6 J u 
u u u u u 
u u u u u 
u u u u LI 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u 30.2 u 
u u u u u 
u u u u u 
u u u u u ' 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u 13.1 u 
u u u 42.8 u 
u u u u u 
u u u u u 
u u 0.39 J 0.74 J u 
u u u u u 
u u u u u 

' u u u u u 
u u u u u 
u u 4.56 94.4 u 
u u u 13.4 u i 

- --



Dames and Moore Sample Number 6314 
Laboratory Sample Number HA1818 
Sampling Date Quant 11/18/89 
Dilution Factor Limit 1.0 
Units uo/L u-• 
APPENDIX IX SEMIVOLATILE COMPOUNDS (continue 

Diethylphthalate 17 R 
p-Dimethylaminoazobenzene 17 u 
7, 1 2-Dimethylbenzo(a)anthra 17 u 
3,3-Dimethylbenzidine 17 UJ 
a - a - Dimethylphenethylamine - u 
2.4- Dimethylphenol 4.5 3.28 
Dimethyl phthalate 17 R 
m-Dinitrobenzene 17 u 
4 ,6-Dinitro-0- ere sol 40 u 
2,4- Dinitrophenol 70 u 
2,4-Dinitrotoluene 9.5 u 
2,6-Dinitrotofuene 3.2 u 
Di-n-octyl phthalate 17 u 
Diphenylamine 17 UJ 
N-nitrosodinpropylamine 17 u 
Ethyl methanesulfonate 17 u 
Fluoranthene 3.7 u 
Hexachlorobenzene 3.2 u 
Hexachlorobutadiene 1.5 u 
Hexachlorocyclopentadiene 17 u 
Hexachloroethane 2.7 u 
tsodrin 9.8 u 
Hexachlorophene 17 A 
Hexachloropropene 17 u 
lndeno(1,2,3- c,d)pyrene 6.2 u 
lsosafrole 17 u 
Methapyrilene - u 
3- Methylcholanthrene 9.2 u 
Methyl methanesutfonate 17 u 
Naphthalene 2.7 2.61 
1 ,4- Naphlhoquinone 17 u 
1 - Naphthylamine 17 u 
2- Naphthylamine 17 u 
p- Nitroaniline 17 u 
Nitrobenzene 3.2 u 
4-Nitrophenol 4.0 u 
4- Nitroquinoline- N-oxide - u 
N- Nitrosodiphenylamine 3.2 u 
N- Nitrosodi- n - butylamine ., u 
N-Nitrosodiethylamine u 
N-Nitrosodimethylamine 17 u 
N- Nitrosomethylethytamine 17 u 

~ 

continued next page (see last page of table for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

G338 6308 6347 6344 
HA1820 HA1823 HA1817 HA.1822 

11/18/89 11/18/80 11/17/88 11/17/89 
1.0 1.0 1.0 1.0/20 

u-'L u-• •-" u-• 

R R R A 
u u u UJ 
u u u UJ 

UJ UJ UJ UJ 
u u u u 
u 21.9 u 31.6 
R R R R 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u 0.64 u UJ 

UJ UJ UJ UJ 
u u u u 
u u u u 
u 5.66 u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
R R R R 
u u u u 
u u u UJ 
u u u u 
u u u u 
u u u UJ 
u u u u 

0.52 J 31.8 u 98.7 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

G343 6334 G307 6349 01FB 
HA1818 HA.18111 HA1821 HA1824 HA.1838 

11/20/80 11/20/89 11/20/89 11/20/89 11/20/89 
1.0 1.0 1.0 1.0 1.0 

u-• •-" uo/L u-'L u-• 

R R R R R 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u 3.75 u 
R R R A R 
u u u u u 
u u u u u 
u u u u u I 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
R R R R R 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u 7.8i u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u lJ 

-"=~--



Dame• and Moore Sample Number 6314 
Laboratory Sample Number HA.1818 
Sampling Date Quant 11/18/89 
Dilution Factor Limit •-• 
Units u-• untL 
APPENDIX IX SEMIVOLATILE COMPOUNDS continue1 

N- Nitrosomotpholine 17 u 
N- Nitroaopiperidine 17 u 
N- Nitrosopyrrolodine 17 u 
5- Nitro- o-toluidine 17 u 
Pentachlorobenzene 17 u 
Pentachloronitrobenzene 17 u 
Pentachlorophenol 6.0 u 
Phenacetin 17 u 
Phenol 2.5 403 
m - phenylenediamine 17 u 
o - phenylenediamine 17 u 
p-phenylenediamine 17 u 
2-Piooline 17 u 
Pronamide 17 u 
Pyridine 17 28.3 J 
Safrole 17 u 
1,2,4,5-Tetrachlorobenzene 17 u 
2,3,4,6-Tetra.chlorophenol 17 u 
T etraeth yldithiopyrophospha - u 
o - T oluidine 17 u 
1,2,4-Trichlorobenzene 3.2 u 
2,4,5-Trichlorophenol 17 u 
2,4,6-Trichlorophenol 4.5 u 
0,0,0-Triethyl phosphorothi - u 
sym-Trinitrobenzene - u 
Benzyl alcohol 17 u 
Oibenzofuran 17 u 
lsophorone 3.7 u 
2- Methylnaphthalene 17 u 
o-Nitroaniline 17 u 
m - Nitroanilin& 17 u 
4-Chlorophenyl phenyl ether 7.0 u 

continued Mxt page (S&G i8Sff)8ge of table for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

G33G G308 G347 G344 
HA1820 HA1823 HA1817 HA1822 

11/16/88 11/18/89 11/17/89 11/17/89 

•-• •-• 1.0 1.0/20 
u-• u-• u-• u-• 

u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u 13.3 
u u u u 
u 236 u 4290., 
u u u u 
u u u u 
u u u u 
u u u 3.4 J 
u u u u 
u 0.72 J u 7.1 J 
u u u u 
u u u u 
u u u 4.6 J 
u u u u 
u u u 232 
u u u u 
u u u 29 
u 2.71 J u 3.6 J 
u u u u 
u u u u 
u 1.23 J u u 
u 3.5 J u 2.28 J 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

G343 G334 G307 G340 01FB 
HA.1818 HA1819 HA.1821 HA.1824 HA1838 

11/20/89 11(20/89 11/20/88 11/20/89 11/20/89 

•-• 1.0 •-• •-• '.0 
u-• u-• u-• u-• un[I,,. 

u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u 350 u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 

I 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u 3.79 u 
u u u u u 
u u u u u 

I 
u u u u u 
u u u u u 
u u u 0.49 J u 
u u u u u 

I 
u u u u u 
u u u u u 
u u u u u 

I 



Dames and Moore Semple Number G314 
Laboratory Samp8e Number HA1816 
Sampling Date 11/18/89 
Units n-n 1--tl 
PCDD/PCDF 

2,3,7,8-TCDD 2.7 U 
TCDD 4.4 U 
PCOD SU 
HxCOD 26 U 
2,3,7,8-TCDF 1.8 U 
TCOF 2.1 U 
PCDF 4.2 U 
HxCOF 16 U 

continuad next page (see last page of table for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

G336 G308 G347 G344 
HA1820 HA1823 HA1817 HA1822 

11 /18/89 11/18/89 11/17/89 11/17/89 
nnn •••ll nail •••ll n-n 1--t\ n-n 1--tl 

1.2 U 2.1 U 2.2 U 1.5 U 
1.6 U 3.5U 2.5 U 2.5 U 
6.4 U 6.3U 4.1 U 5.4 U 
2.8 U SU 3.6 U 2.2 U 

0.83 U 1.3 U 0.9 U 1.3 U 
0.85 U 1.8 U 1.1 U 1.4 U 

1.4 U 4.5 U 2.0 U 3.1 U 
1.30 U 3.00 U 1.8 U 1.3 U 

6343 G334 G307 G349 01FB] 
HA1818 HA1818 HA1821 HA1824 HA.1838 

11/20/89 11/20/89 11/20/89 11/20/88 11/20/89 I 
n-• •--" n-n 1--.tl n-n 1--tl n-n 1--tl n--•'L ~-'.""'_~\ -,' 

0.58 U 0.75 U 0.81 U 0.66 U 0.65 U 
0.85 U 0.75 U 1.36 U 1.37 U 0.84 U 

3.09 U 3.16 U 4.07 U 3.63 U 3.19 U 
0.2U 0.26 U 0.51 U 0.34 U 0.29 U 

0.2U 0.31 U 0.57 U 0.18 U 0.2i U 
0.24 U 0.31 U 0.57 U 0.31 U 0.23 U 

1.08 U 0.56 U 0.96 U 0.57 U 0.43 U 
0.68 U 0.46 U 1.13 U 0.44 U 0.67 U 



DaffMI • and Moore Sample Number G314 
laboratory Sample Number HA1816 
Sampling Date Quant 11/16/88 
Dilution Factor limit 1.0 
Units u-" u-" 
APPENDIX IX PESTICIDE & HERBICIDE COi POUNDS 

Alpha-BHC 0.05 u 
Chlordane 1.0 u 
Chlorobenzilate 2.5 u 
4,4'-000 0.10 u 
4,4'-DDE 0.10 u 
4,4'-DDT 0.10 u 
Dieldrin 0.10 u 
Endosulfan I 0.05 u 
Endosulfan II 0.10 u 
Endosulfan Sulata 0.10 u 
Endrin 0.10 u 
Endrin Aldehyde 0.10 u 
Hepatchlor 0.05 u 
Hepatchlor Epoxide 0.05 u 
Beta-BHC 0.05 u 
Delta-BHC 0.05 u 
Gamma-BHC (lindane) 0.05 u 
Kepone 0.55 u 
Methoxychlor 0.55 u 
Toxaphene 2.0 u 
Arochlor-1 016 0.50 u 
Arochlor-1221 0.50 u 
Arochlor-1232 0.50 u 
Arochlor-1242 0.50 u 
Arochlor-1248 0.50 u 
Arochlor-1254 1.0 u 
Arochlor-1260 1.0 u 

Thionazin 1.0 u 
Dimethoate 2.5 u 
Disutfoton 0.55 u 
Methyl parathion 1.0 u 
Parathion 1.0 u 
Phorate 2.5 u 
Famohur 10 u 

2,4-0 3.8 u 
2,4,5-T 0.76 u 
2,4,5-TP (Silvex) 0.76 u 

continued next page (see last page of table for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

G336 G308 G347 G344 
HA1820 HA1823 HA1817 HA.1822 

11/16/89 11/16/89 11/17/89 11/17/89 
1.0 10.0 , .. 10.0 

u-• u-" u-• u-" 

u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

u u u u 
u u u u 
u u u u 

G343 G334 G307 G340 .. ,n HA1818 HA1810 HA1821 HA.1824 HA1838 
11/20/89 11/20/88 11/20/89 11/20/89 11/20/89 , .. 1.0 1.0 1.0 1.0 

•-" u-" u-" u-" ugfi. __ ' 

u u u u u 1 
u u u u u I 

u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u i u u u u u 

u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 

u u u u u I u u u u u 
u u u u u ! 

I -----=--,-___ c,_==l 



TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

Dames and Moore Sample Number G314 
Laboratory Sample Number Quant HA1816 
Sampling Date Limit 11/18/89 
Units u-• u-• 
APPENDIX IX INORGANIC PARAMETERS 

Antimony 60 u 
Arsenic 100 150 
Barium 20 1400 
Beryllium 1.0 11 
Cadmium 3.0 35 J 
Calcium 200 1200000 
Chromium 10 180 
Cobalt 20 81 
Copper 10 180 
Iron 150 NA 
lead 5.0 620 
Magnesium 100 218000 
Mercury 0.20 0.52 
Nickel 20 150 
Potassium 500 160000 
Selenium 5.0 0.2 
Silver 10 16 J 
Sodium 500 442000 
Thallium 10 BMDLJ 
Tin 50 u 
Vanadium 20 300 
Zinc 20 1400 

CONVENTIONAL PARAMETERS 

Chloride (mg/l) 1.0 u 
Cyanide,(total) (mg/l) 0.01 u 
Sutfate as S04 (mg/l) 50 u 
Sulfate as S tm- 11

' 0.25 u 

LEGEND: 
u Compound was not detected at laboratory method detection limit. 

G33ll 
HA1820 

11 /16/89 
u-'L 

u 
•• 

720 
4.9 
38 J 

688000 
110 

47 
520 
NA 

1100 
407000 

0.7 
140 

153000 
5.8 
18 J 

286000 
u 

BMDLJ 
190 

1300 

u 
u 
u 
u 

J Estimated value due to limitations ldentlied during the quality asaurance review. 

G308 8347 
HA1823 HA1817 

11/18/89 11/17/89 

••• ••• 

u u 
170 30 

1500 330 

••• 1.9 
56 11 

911000 368000 
220 47 
110 30 
590 86 
NA NA 

1900 470 
400000 185000 

2 u 
660 52 

119000 28000 
BMDLJ BMDLJ 

23 BMDLJ 
292000 117000 

BMDLJ u 
u u 

320 89 
1900 370 

417 2122 
u u 

185 210 
17.3 0.30 

UJ 
B 

eported method detection limit is estimated due to limitations identfied during the quality assurance review. 
Compound was detected in a laboratory and/or field blank at similar concentrations. May 

R 

NA 
NP 
IND 
BMDL 

represent laboratory and/or field contamination. 
Unreliable result. Compound may or may not be present. 
Sample analymd at multiple dilutions. Summary table is a hybrid of diluted and undilub!ld results. 
No standard available. Compound was qualitatively searched for. 
NotAnalyad 
Not Provided 
Indeterminate. Standard and/or spikes could not be detected at method detection limlt. 
Below Method Detection Limit reported by laboratory. 

6344 
HA1822 

11/17/89 
.-• 

u 
130 
370 
12 
18 

491000 
190 

31 
100 
NA 

180 
34600 

u 
130 

419000 
19 

BMDLJ 
593000 

BMDL 
u 

360 
1100 

HA182 (CN) 
11/21/89 

1320 
u 

835 
18.G 

G343 G334 8307 6349 01fB 
HA1818 HA1819 HA.1821 HA1824 HA1838 

11/20/89 11/20/89 11/20/89 11/20/89 11 /20/89 
u-• --• u-• --• uni!.,. ___ 

u u u u u I 

BMDL JE •• 130 190 BM0LJ 
130 550 1000 710 u 

BMDLJ 4.4 8.5 23 u 
BMDLJ 27J 60 J 56 J u 

127000 1050000 1350000 524000 240 
15 98 210 380 u 

BMDLJ 85 170 69 u 
22 200 350 220 u 

NA NA NA NA NA 
110 590 620 270 BMDLJ 

44000 262000 453000 58300 u 
BMDLJ 0.79 0.43 0.2 u 
BMDLJ 130 270 210 u 
16000 128000 72900 278000 u 

u BMDLJ BMDLJ 29 J UJ 
UJ 17 J 32 J BMOLJ u 

22000 176000 169000 352000 u 
u BMDLJ BMDLJ 20 J u 
u u u u u 

27 180 340 690 u 
95 860 1200 2230 BMD_[,,_J_ 1 

23.8 428 254 549 u 
u u u u u 

243 1400 1130 390 u 
u 1.0 2.3 0.4 u --=-



Damea and Moore Sample Number G348DUP 
Laboratory Sampto Number HA1825 
Sampling Date Ouanl 11/21 /89 
DIiution Factor Limit 1.0 
Units u•'L u•• 
APPENDIX IX HEATED PIT VOLATILE COMP UNDS 

Acetonitrile 15 410 J 
Acrolein 20 UJ 
Acrylonitrile 10 UJ 
1,4- Dioxane 300 507 J 
Ethyl cyanide 40 UJ 
lsobutyl alcohol 230 UJ 
Methacrylonitrile 110 u 

..... 
page ( pag 

TABLE 2 (continued) 
SUMMARY Of ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

G348 G330 G330DUP 6342 
HA1828 HA1827 HA1829 HA.1828 

11/21/89 11 /21 /89 11/21/89 11/21/88 
10.0 1.0 1.0 1.0 
••• ••• u•• ••• 

362 J UJ UJ UJ 
UJ 97.5 J UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ 184 J 
UJ UJ UJ UJ 
UJ UJ 71.4 J •• J 
u u u u 

G123S G120S G120SDUP G124S "':Il HA1804 HA.1805 HA.1806 HA1807 HAU:IO 
11/27/89 11/V/88 11/27/89 11/27/89 11 /27/89 

1.0/200 1.0 1.0 1.0 ' 0 • •• u•• • •• ua/L ug/L I 

u l1 18725"' u u 50,7 
u u u u u 
u u u u u 

462 u u u u 
52.6 u u u u 

u u u u u 
u u u u u 



Dames and Moore Sample Number G348DUP 
Laboratory Sample Number HA1825 
Sampling Date Quant 11/21/89 
Dilution Factor Limit 50.0 
Units u-• u-• 
APPENDIX IX P{T VOLATILE COMPOUNDS 

Benzene 4.4 78 J 
Methyl bromide 4.7 u 
Carbon disulfide •• UJ 
Chloroethane 6.0 u 
Chlorobenzone - u 
2-Chloro-1,3-butadiene 3.1 u 
Chloroform 10 u 
Methyl chloride , .. u 
3-Chloropropene 10 u 
1,2-0ibromo-3-chloropropane 2.2 u 
1,2-0ibromoethane 10 u 
Dibromoethane 10 u 
1,4-Dichloro-2-butene ,o u 
Dichlorodifluoromethane 10 u 
1, 1 - Dichloroethane 4.7 u 
1,2-Dichloroethane 2.8 u 
1,2-Trans - dichloroethene ... u 
1, 1 -Dichloroethene 2.8 61.4 J 
Methylene Chloride 5.0 490 JE 
1,2- Dichloropropane 10 u 
cis -1,3-Dichloropropene 7.2 u 
trans -1,3-Dichloropropene 10 UJ 
Chlorodibromomethane 10 u 
Dichlorobromomethane 10 UJ 
Ethyl methacrylate 10 u 
lodomethane 10 u 
Methyl ethyl ketone 2.8 u 
Methyl methacrylate 10 u 
Pentachloroethane 10 u 
1, 1,2,2-Tetrachloroethane 10 u 
1, 1,2,2-Tetrachloroethane - u 
T etrachloro.thene 10 u 
Carbon tetrachloride 4.1 u 
Toluene 4.1 23.Q J 

continueclrlext: page (aGG la&l-page of table for note&) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

G348 G330 GSSODUP GS42 
HA1828 HA1827 HA1829 HA1828 

11/21/89 11/21/89 11/21/89 11/21/89 
50.0 10.0 10.0 10.0 
u-• --· u-" u-• 

82.8 J 34 J 33.2 J u 
u u u u 

UJ UJ UJ UJ 
u u u u 
u u u u 
u u u u 
u u u u 
u UJ UJ UJ 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u 12.8 J u u 
u u u u 
u 52.9 48.9 u 
u 539 505 34.5 

481 JB 83 JB 70.6 JB 135 JB 
u u u u 
u u u u 

UJ UJ UJ UJ 
u u u u 

UJ u u u 
u u u u 
u u u u 
u u u 144 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

138 J 70 J 24.6 J u 

G123S G12:0S G120SDUP G124S 
01TB I HA1804 HA1805 HA1806 HA.1807 HA1810 

11/27/89 11/27/89 11/27/89 11/27/89 11/2:7/H 
10/50 1.0/5.0 , .. , .. 1.0 

u-• .-• ·-· ·-· l!li!!L~---

257 0.92 J 1.01 J 0.76 J u 
u u u u u 

UJ UJ u UJ UJ 

u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 

i u u u u u 
u u u u u 

11 u u u u u 
u 555"' 37,8 u u , 
u u u u u 
u u u u u 

15.1 J u u u u 
4730 * u u u u 
7300 0• 3.87 B 11.9 B 5.86 B 7.18 B 

u u u u LJ 

u u u u u !, 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 

ii 

u u u u lJ 
u u u u u 

79.6 1.4 J 1.25 J 0.57 J u 
, 



Dames and Moore Sample Number G348DUP 
Laboratory Sample Number HA1825 
Sampling Date Quant 11 /21 /89 
Dilution Factor Limit 50.0 
Units unn u•'L 
APPENDIX IX PIT VOLATILE COMPOUNDS ( .... ntinued) 

Brornoform ' ' u 
1,1,1-Trichloroethane 1 u 
1, 1,2-Trichloroethane 3.8 u 
Trichloroethene 5.0 u 
Trichlorofluoromethane 10 u 
1,2,3-Trichloropropane 1.9 u 
Vinyl Chloride 10 957 
Acetone 10 634 B 
Ethylbenzene 7.2 u 
2-Hexanone 10 u 
Methyl isobutyl ketone 10 u 
Styrene 10 u 
Vinyl acetate 10 u 
m-Xylene 10 u 
o,p-Xylenes 10 u 

~ 

continued next page {see last page.Of iable for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALmCAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

G348 G330 G3300UP G342 
HA1828 HA1B27 HA1829 HA.1828 

11/21/89 11/21/89 11/21/89 11 /21 /89 
50.0 10.0 10.0 10.0 

••• ••• """ u•'L 

u u u u 
u u u u 
u u u u 
u 70.8 71.4 u 
u u u u 
u u u u 

954 1100 J u UJ 
586 B 51.3 J 40.8 JE 875 B 
127 J u u u 

u u u u 
2300 22.0 J u 425 

u u u u 
u u u u 

324 J u u u 
217 J u u u 

G123S G120S G120SDUP G124S 01TB 
HA1804 HA1805 HA.1806 HA.1807 HA1810 

11/27/89 11/27/89 11/27/89 11/2:7/89 11/27/89 
10/50 1.0/5.0 1.0 , .. ' .. 
""" """ """ ••• u-" 

u u u u u 
u u u u u 

713 u u u u 
u u u u u 
u 2.4 u u u 
u u u u u 

6500., u u u u 
1420 B 10.4 B 21.3 B 20.1 B 15.9 B 

u u u u u 
u u u u u 

221 u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 



Dames and Moore Sample Number G348DUP 

Laboratory Sample Number HA1825 

Sampling Date Quant 11/21/89 

Dilution Factor Limit 12.0 

Units u-• u-• 
APPENDIX IX SEMIVOLATILE COMPOUNDS 

Acetophenone 17 19.2 J 
2 -Acetylaminofluorene 17 u 
4-Aminobiophenyl 17 u 
Aniline 1 2680 

Aramite 1 u 
Benzo(A)anthracene 13 u 
Benzo(b )fluoranthene 8.0 u 
Benzo(a) pyrene 4.2 u 
B is(2 - Chloroethoxy) methane •-• u 
Bis(2-chloroethyl) ether 9.5 u 
B is(2 - chloroisopropyl)ether 9.5 u 
B is(2 - EthylhexyQ p hthalale 17 u 
4-Bromophenylphenyl ether 3.2 u 
Butylbenzylphthalat& 17 u 
2- sec- Butyl-4,6- dinitrophen 17 u 
p-Chloranaline 17 5900 

p-Chloro-m-cresol 5.0 u 
2- Chloranaphtha!ene 3.2 u 
2-Chlorophenol 5.5 2370 

Chrysene 4.2 u 
Acenaphthene 3.2 u 
Acenaphthylene 5.8 u 
Anthrac:ene 3.2 u 
Benzo(ghi)perylene 6.8 u 
Benzo(k)fluoranthene 4.2 u 
Fluorene 3.2 u 
Phenanthrene 9.0 u 
Pyrene 3.2 u 
2-Nitrophenol , 6.0 u 
o-Cresol 17 u 
m+p-Cresols 17 206 

Diallate 17 u 
Dibenzo(a,h)anthracene 4.2 u 
Di-n-butyl phthalate 17 u 
1 ,2-Dichlorobenzene 3.2 u 
~ ,3-Dichlorobenzene 3.2 u 
1,4-Dichlorobenzene 7.3 u 
3,3- Dichlorobenzidine 27.5 u 
2,4-0ichlorophenol 4.5 237 

2,6-0ichlorophenol 17 u 

continued next page (see lasff)Bge of tabi8for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

G348 G330 G330DUP G342 

HA1828 HA1827 HA182Q HA1828 
11 /21 /89 11/21/89 11/21/89 11/21/89 

12/120 1.0 , .. , .. ·-· ••• ••• u-" 

u 0.78 J 0.75 J u 
u u u u 
u u u u 

3250 u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
A u u u 

6350 u u u 
A u u u 
u u u u 

2730 J u u 671 
u u u u 
u 1.23 J 1.34 J u 
u u u u 
u u u u 
u u u u 
u u u u 
u 1.3 J 1.4 J u 
u 2.4 J 2.6 J u 
u 0.65 J 0.85 J u 
R u u u 
R u 1.4 J u 

233 J 30.7 27.2 339 

u u u u 
u u u u 
u u 0.44 J u 
u u u u 
u u u u 
u u u u 
u u u u 

186 J 22.6 21.8 464 
R 5.0J 5.4 J 288 

G123S G120S G120SDUP G124S 01TB 

HA.1804 HA.1805 HA.1806 HA1807 HA.1810 

11/27/89 11/27/89 11/27/89 11/27/89 11/27/89 

50.0 UUI 
, _. , .. NA 

--• u•• •"" --• --• 
u UJ 2.5 J u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u 4.1 J NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u UJ 4.4 J u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u UJ 5.94 J u NA 
u UJ 5.34 J u NA 
u u u u NA 
u R u u NA 
u R u u NA 

310 J R u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 

334 R u u NA 
105 J R u u NA 



Oamea and Moore Sample Number G348DUP 
Laboratory Sample Number HA.1825 
Sampling Date Quant 11/21/BU 
Dilution Factor Limit 12.0 
Unit.a u•'L u-'L 
APPENDIX IX SEMIVOLA11LE COMPOUNDS (continue1 

Diethylphthalate 17 u 
p-Dimethylaminoazoben:zene 17 u 
7, 12-Dimethylbenzo(a)anthra 17 u 
3,3-Dimethylbenzidine 17 u 
a - a -Oimethylphenethylamine - u 
2,4-0imathylphenol 4.5 13.9 J 
Dimethyl phthalabe 17 u 
m - Dinitrobenzene 17 u 
4,6-Dinitro-O-cresol 40 u 
2,4- Dinitrophenol 70 u 
2,4- Dinitrotoluene 9.5 u 
2,6- Dinitrotoluene ::. .! u 
Di-n-octyl phthalatie 1 u 
Diphenylamine 17 u 
N- nitrosodinpropylamine 17 u 
Ethyl methanesuttonate 17 u 
Fluoranthene 3.7 u 
Hexachlorob•nzene 3.2 u 
Hexachlorobutadiene 1.5 u 
Hexachlorocyclopentadiene 17 u 
Hexachloroethane 2.7 u 
lsodrin 9.8 u 
Hexachlorophene 17 u 
Hexachloropropene 17 u 
lndeno(1,2,3-c,d)pyrene 6.2 u 
lsosafrole 17 u 
Methapyrilena - u 
3- Methylcholanthrene 9.2 u 
Methyl methanesulfonate 17 u 
Naphthalene 2.7 40.9 
1,4-Naphthoquinone 17 u 
1 - Naphthylamine 17 u 
2-Naphthylamine 17 u 
p- Nitroaniline 17 u 
Nitrobenzene 3.2 u 
4-Nitrophenol 4.0 u 
4-Nitroquinoline-N-oxide - u 
N- Nitros.odiphenyla.mine 3.2 u 
N- Nitrosodi-n- butylamine 17 u 
N- Nitrosodiethylamine 17 u 
N-Nitrosodimethylamine 17 u 
N- Nitrosomethylethylamine 17 u 

page(' pag . . . . . 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

G348 G330 G330DUP G342 
HA1820 HA1827 HA.1829 HA1828 

11/21/89 11/21/80 11/21/89 11/21/89 
12/120 1.0 1.0 1.0 

--• u•'L •"" """ 

u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

14.7 J 1.7 J 1.6 J 29.1 
u u u u 
u u u u 
R u u u 
R u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u 0.84 J 1.01 J u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

42.14 6.2 6.22 u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
R u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

G123S 6120S G120SDUP G124S 01TB 
HA.1804 HA.1805 HA.1806 HA1807 HA.1810 

11/27/89 11/27/89 11/27/89 11/27/89 11/27/80 
50.0 10.0 ,.. , .. ..... 
u•'L .-- --• .-- --· 

u u u R NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u R 2.0 J u NA 
u u u R NA 
u u u u NA 
u u R u NA 
u u R u NA 
u u u u NA 
u u u u NA 
u u 27 u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u " NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u UJ 15.2 J u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u " u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 



Darnoa and Moore Sample Number G348DUP 
Laboratory Sampte Number HA1825 
Sampling Date Quant ·11 /21 /89 
Dilution Factor Limit 12.0 
Unita u-• u-'L 
APPENDIX IX SEMIVOLATILE COMPOUNDS (continue, 

N-Nitroaomorpholine 17 u 
N-Nitrosopipetidine 17 u 
N- Nitroaopyrrolodine 17 u 
5-Nitro-o-toluidine 17 u 
Pentachlorobenzene 17 u 
Pentachloronitrobenzene 17 u 
Pentachlorophenol 0.0 u 
Phenacetin 17 u 
Phenol 2.5 u 
m - phenylenediamine 17 u 
o-phenylenediamine 17 u 
p-phonylenediamine 17 u 
2-Piooline 17 u 
Pronamide 17 u 
Pyridine u 
Safrole 1' u 
1,2,4,5-Tetrachlorobenzene 17 u 
2,3,4,6-Tetrachlorophenol 17 u 
Tetraethyldithiopyrophospha - u 
o-Toluidine 17 242 
1,2,4-Ttichlorobenzene 3.2 u 
2,4,5-Trichlorophenol 17 u 
2,4,6-Trichlorophenol 4.5 u 
0,0,0-Triethyl phosphorothi - u 
sym-Trinitrobenzene - u 
Benzyl alcohol 17 u 
Dibenzofuran 17 u 
lsophorona 3.7 u 
2- Methylna.phthalene 17 8.8 J 
o-Nitroaniline 17 u 
m- N;troaniline 17 u 
4- Chlorophenyl phenyl ether 7.0 u 

continued next page (soft last page of table for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

G348 G330 G330DUP G342 
HA1826 HA1827 HA1829 HA1828 

11/21/89 11 /21 /80 11/21/89 11/21/89 
12/120 1.0 1.0 , .. 

u-" u-• ·-· u-• 

u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
R u u u 
u u u u 

231 J 22 22.3 67700 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u 2.8 J 2.8 J u 
u u u u 
u u u u 
R u u u 
u u u u 

283 u u u 
u u u u 
R u u u 
R u u 28.2 

u u u u 
u u u u 
u u u u 
u 0.63 J 0.67 J u 

11.3 J u u u 
8.8 J 2.13 J 2.28 J u 

u u u u 
u u u u 
u u u u 

G123S G120S G120SDUP G124S 01TB 

HA1804 HA1805 HA1806 ~ HA1807 HA.1810 
11/27/89 11/27/89 11/27/89 11/27/80 11/27/89 

50.0 10.0 
,.. 1.0 '"' ·-· ... ••• --- .--

u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u R u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u R u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u R u u NA 
u R u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u UJ 7.3 J u NA 
u u u u NA 
u u u u NA 
u u u u NA 



Dames and Moore Sample Number G348DUP 
Laboratory Sample Number HA1825 
Sampling Oat. 11/21/89 
Units nail , .... u 

PCDD/PCDF 

2,3,7,8-TCDD 1.45 U 

TCDD 2.18 U 
PCDD 7.26 U 

HxCDD 0.28 U 

2,3,7,8-TCDF 0.25 U 

TCOF 0.3 U 

PCOF 0.87 U 

HxCDF 0.58 U 

continued next page (see last page of tabi9 for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

G348 6330 G3300UP G342 
HA1828 HA1827 HA1829 HA1828. 

11/21/89 11 /21 /89 11121 /89 11/21189 n-• , __ ., n-n , .... ,, 0-n L-tl n-'L •--u 

1.1 U 0.77U 1.57 U 1.22 U 
2.61 U 1.1BU 1.83 U 1.59 U 
8.17 U 4.06 U 5.14 U 4.0 U 
0.22 U 0.28 U 0.39 U 0.4 U 
0.16 U 0.18 U 0.32 U 0.33 U 

0.3 U 0.34 U 0.37 U 0.33 U 
0.86 U 0.64U 0.86 U 1.01 U 
0.52 U 0.47 U 0.83 U 0.88 U 

G123S G120S G120SDUP G124S 01TB 
HA1B04 HA180!5 HA1808 HA1807 HA1810 

11 /27/89 11127/89 11/27/89 11/27/BD 11/27/89 n-• , __ ,. n-n , ...... tl n-" , __ ,, n-• . .. n-" ~--p 

1.23 U 3.37 U 0.95 U 1.43 U NA 
1.23 U 3.99 U 1.66 U 2.2U NA 
5.35 U 10.3 U 4.95 U 6.33 U NA 
0.32 U 0.57 U 0.51 U 0.34 U NA 
0.28 U 0.58 U 0.23 U 0.23 U NA 
0.33 U 0.79 U 0.39 U 0.31 U NA 
0.87 U 1.19 U 0.72 U 0.48 U NA 
0.84 U 1.26 U 0.91 U 0.74 U NA 



Dames and Moore Sample Number G348DUP 
Laboratory Sample Number HA1825 
Sampling Date Quant 11/21/89 
Dilution Factor Limit 10.0 
Units u-• --• APPENDIX IX PESTICIDE & HERBICIDE COi POUNOS 

Alpha-BHC 0,05 u 
Chlordane 1.0 u 
Chlotobenzilale 2.5 u 
4,4'-DDD 0.10 u 
4,4'-DOE 0.10 u 
4,4'-DOT 0.10 u 
Dieldtin 0.10 u 
Endosulfan I 0.05 u 
Endosutfan II 0.10 u 
Endosutfan Sulfate 0.10 u 
Endrin 0.10 u 
Endrin Aldehyde 0.10 u 
Hepatchlor 0.05 u 
Hepatchlor Epoxide 0,05 u 
Beta-BHC 0.05 u 
Oelta-BHC 0.05 u 
Gamma-BHC (lindane) 0.05 u 
Kepone 0.55 u 
Methoxychlor 0.55 u 
Toxaphene 2.0 u 
Arochlor-1016 0.50 u 
Arochlor-1221 0.50 u 
Arochlor-1232 0.50 u 
Arochlor-1242 0.50 u 
Arochlor-1248 0 50 u 
Arochlor-1254 1 u 
Arochlor 1260 1.0 u 

Thionazin 1.0 u 
Dimethoate 2.5 u 
Disutfoton 0.55 u 
Methyl parathion 1.0 u 
Parathion 1.0 u 
Phorate 2.5 3.45 J 
Famohur 10 u 

2,4-0 3.8 u 
2,4,5-T 0.76 u 
2,4,5-TP (Silvex) 0.76 u 

continued next page· (see last page of table for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

G348 G330 G330DUP G342 
HA1828 HA1827 HA1829 HA1828 

11 /21 /80 11 /21 /88 11/21/89 11/21/80 
10.0 10.0 10.0 10.0 
u-• """ u•• u•• 

u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

3.01 J u u u 
u u u u 

u u u u 
u u u u 
u u u u 

G123S G120S G120SOUP G124S 01TB 
HA1804 HA1805 HA.1806 HA1807 HA1810 

11/27/88 11/27/89 11/27/88 11/27/89 11/27/80 
1.0 1.0 1.0 1.0 NA 

u•• uo/L --• --· --• 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 

u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 

u u u u NA 
1.04 J u u u NA 

u u u u NA 



TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

Dames and Moore Sample Number G348DUP 
Laboratory Sample Number Quant HA1825 
Sampling Date Limit 11 /21 /89 
Units u-" u-" 
APPENDIX IX INORGANIC PARAMETERS 

Aluminum 00 u 
Arsenic 100 BMOLJ 
Barium 20 700 
Beryllium 1.0 9 
Cadmium 3.0 22 
Calcium 200 241000 
Chromium 10 130 
Cobalt 20 23 
Copper 10 82 
Iron 150 59700 
Lead 5.0 780 
Magnesium 100 124000 
Mercury 0.20 0.74 
Nickel 20 75 

435000 
Selenium 5.0 BMOLJ 
Silver 10 BMDLJ 

355000 
Thallium 10 BMDLJ 
Tin 50 u 
Vanadium 20 240 
Zinc 20 1200 

CONVENTIONAL PARAMETERS 

Chloride (mg/l) 1.0 1043 
Cyanide,(total) (mg/l) 0.01 u 
Sulfate as S04 (mg/l) 50 158 
Sulfate as S tm- 11

' 0.25 2.4 

LEGEND: 
u Compound was not detected at laboratory method detection limit. 

G348 
HA1826 

11 /21 /89 ·-• 
u 

65 
880 

••• 
22 

227000 
140 

28 
130 

72700 
840 

123000 
0.69 

90 
439000 

8.7 J 
UJ 

346000 
BMDLJ 
BMDLJ 

230 
13000 

1024 
u 

154 
2.3 

J Estimated value due to limitations identified during the quality assurance review. 

6330 G330DUP 
HA1827 HA1829 

11/21/89 11/21/89 

•-" ·-· 
u BMDLJ 

BMDLJ 54 
220 240 
2.7 2.8 
11 ••• 

179000 190000 
78 83 
27 30 
88 110 

53400 67400 
210 240 

70700 65500 
0.37 0.41 

67 73 
29000 27000 
BMDLJ BMOLJ 
BMDLJ u 

236000 217000 
UJ UJ 
u BMDLJ 

120 120 
360 B 360 B 

371 1776 
u u 

260 259 
4.7 4.5 

UJ 
B 

eporl:md method detection limit is estimated due to limitations identified during Iha quality assurance review. 
Compound was detected in a laboratory and/nr field blank al similar concentrations. May 

R 
• 

NA 
NP 
IND 
BMOL 

represent laboratory and/or field contaminatio 
Unreliable result. Compound may or may not De present. 
Sample analyzed at multiple dilutions. Summary table is a hybrid of diluted and undilu'8d results. 
No standard available. Compound was qualitath,,,ely searched for. 
Not Analyzed 
Not Provided 
Indeterminate. Standard and/or spikes could not be detected at method detection limit. 
Below Method Detection Limit reported by laboratory. 

G342 
HA1828 

11/21/89 
ua/L 

u 
1600 

480 
35 
70 

1420000 
490 

51 
280 

167000 
360 

74800 
0.55 
190 

156000 
BMDLJ 

12 
1080000 

BMDLJ 
u 

1300 
3050 

1752 
u 

1850 
2.8 

• G123S 6120S G120SDUP G124S 01TB 
HA1804 1 · HA.1805 HA.1808 HA1807 HA.1810 

11/27/89 11/27/89 11/27/89 11/27/89 11/27/89 --· ·-· ·-· u - .--
u u u u NA 

BMDLJ 55 53 BMOLJ NA 
1500 980 1000 140 NA 

BMOLJ u BMOLJ BMDLJ NA 
5 J 7.9 9.1 7.3 NA 

387000 J 140000 146000 515000 NA 
•• J 20 37 150 NA 

BMDLJ u BMDLJ BMDLJ NA 
35 17 22 34 NA 

15200 J 245000 28400 15600 NA 
110 30 41 59 NA 

180000 J 326000 346000 128000 NA 
0.24 J BMOLJ 0.2 BMDLJ NA 

56 J BMDLJ 27 51 NA 
231000 31000 33000 48000 NA 

BMDLJ UJ u BMDLJ NA 
BMDLJ UJ BMDLJ 10 J NA 

742000 126000 128000 272000 NA 
UJ UJ UJ UJ NA 
u u u u NA 

38 30 44 35 NA 
130 B 130 B 160 B 1408 NA 

2092 291 29.7 1195 NA 
u u u u NA 

91.6 u u 650 NA 
1.2 0.62 0.86 u NA 



Dames and Moore Sample Numbe 
Laboratory Sample Number 
Sampling Date 
Dilution Factor 
Units 
APPENDIX IX HEATED PIT VOLATI 

Acetonltrile 
Acroleln 
Acrylonltrile 
1,4-0ioxane 
Ethyl cyanide 
lsobutyl alcohol 
Methacrylonltrile 

TABLE 2 (continued) 
SUMMARY OF ANAL mcAL RE SUL TS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

OOFB G332 G324 
HA1809 HA1830 HA1831 

Quant 11 /28/89 11/28/89 11/28/89 
Limit 1.0 1.0/100 1.0 
u-• un/L u•n .-• 

E COMP< UNDS 

15 u 1860 • 74.6 
20 u u u 
10 u u u 

300 u u u 
40 u u u 
230 u 3720 • u 
110 u u u 

~-
contit'IU8d naKt page (see last page·ot iable for notes) 

02FB 02TB G303 
HA1839 HA1840 HA183G 

11/28/89 11/28/89 12/04/89 
1.0 1.0 1.0 --· --· .-• 

u u 391 
u u UJ 
u u UJ 
u u u 
u u u 
u u u 
u u UJ 



Dames and Moore Sample Number 
Laboratory Sample Number 
Sampling Date 
Oil ution Factor 
Units 
APPENDIX IX P/T VOLATILE COMP 

Benzene 
Methyl bromide 
Carbon disulfide 
Chloroethane 
Chlorobenzene 
2-Chloro-1,3-butadiene 
Chloroform 
Methyl chloride 
3-Chloropropene 
1,2-Dibromo-3-chloropropan 
1,2-Dibromoethane 
Dibromoethane 
1,4-0ichloro-2-butene 
Oichlorodifluoromethane 
1, 1- Dichloroethane 
1,2-Dichloroethane 
1,2-Trans-dichloroethene 
1, 1 -Dichloroethene 
Methylene Chloride 
t ,2-Dichloropropane 
cis-1 ,3-Dichloropropene 
trans-1,3-Dichloropropene 
Chlorodibrornomethane 
Dichlorobromomethane 
Ethyl methacryla1e 
lodomethane 
Methyl ethyl ketone 
Methyl methe.crylate 
Pentachloroethane 
1, 1,2,2-Tetrachloroethane 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Carbon tetrachloride 
Toluene 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

06FB 6332 6324 
HA1809 HA1830 HA1831 

Quant 11/28/89 11/28/89 11/28/89 
Limit 1.0 200.0 2.0 
unlL u-'L u-'L un/L 

>UNDS 

4.4 u 20900 71.9 
4.7 u UJ u 
10 UJ UJ UJ 
6.0 u u u 
- u u 15.9 

3.1 u u u 
10 u u u 
1.6 u u u 
10 u u u 
2.2 u u u 
10 u u u 
10 u u u 
10 u u u 
10 u u u 
4.7 u u 15.4 
2.8 u u 47.7 
1.6 u u u 
2.8 u 358000 u 
5.0 4.69 B 67100 B 43.7 B 
10 u u u 
7.2 u u u 
10 u u u 
10 u u u 
10 u u u 
10 u u u 
10 u u u 
2.8 u u u 
10 u u u 
10 u u u 
10 u u u 
- u u u 
10 u u u 
4.1 u u u 
4.1 1.5 J 14700 25.1 

continuedn8Xf page (see last pag8 Of table for notes) 

02FB 02TB 6303 
HA1839 HA18411 HA1836 

11/28/89 11/211/89 12/04/119 
1.0 1.0 1.0 

u-'L u-'L u-'L 

u u 0.93 J 
u u UJ 

UJ UJ UJ 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u 526 
u u u 
u u u 
u u u 
u u u 

5.54 B 6.82 B 8.35 B 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

0.98 J u u 



Dames and Moore Sample Numbe 
Laboratory Sample Number 
Sampling Date 
Dilution Factor 
Units 
APPENDIX IX PIT VOLATILE COM, 

Bromoform 
1,1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethane 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl Chloride 
Acetone 
Ethylbenzene 
2-Hexanone 
Methyl lsobutyl ketone 
Styrene 
Vinyl acetate 
m-Xylene 
o,p-Xylenes 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

OGFB 0332 G324 
HA1809 HA1830 HA1831 

Quant 11/28/89 11/28/89 11/28/88 
UmH: 1.0 200.0 ••• u-" •-" u-• u-• 

..,UNDS (c >nlinued) 

6.0 u u u 
1.6 u u u 
3.8 u u u 
5.0 u u u 
10 u u u 
1.9 u u u 
10 u 271000 u 
10 6.3 JI 1320 JE 46.7 JI 
7.2 u u u 
10 u u u 
10 u u 10.89 J 
10 u u u 
10 u u u 
10 u u 0.54 J 
10 u u 4.1 J 

conllnUl!!d next page (He last page of table for notes) 

02FB 02TB 0303 
HA1839 HA1840 HA183G 

11 /28/89 11/28/89 12/04/89 
1.0 1.0 1.0 

u-• u-• u-• 

u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

7.15 JI u 14.3 

u u o.ee JE 
u u u 
u u u 
u u u 
u u u 
u u 2.21 J 
u u 0.94 J 



Dames and Moore Sample Numbe 
Laboratory Sample Number 
Sampling Date 
Dilution Factor 
Units 
APPENDIX IX SEMIVOLATILE COM 

Acetophonone 
2-Acetylaminofluorene 
4-Aminobiophenyl 
Aniline 
Aramita 
Benzo(A)anthracene 
Benzo(b)fluoranthene 
Benzo(a) pyrene 
Bis(2- Chloroethoxy}methane 
Bis(2-chloroethyl) ether 
Bis (2- chloroisopropyl)ether 
Bis(2- Ethylhexyl) p hthalate 
4-Bromophenylphenyl ether 
Butylbenzylphthalate 
2- sec-Butyl-4,6-dinitrophen 
p-Chloranaline 
p-Chloro-m-cresol 
2- Chloranaphthalene 
2-Chlorophenol 
Chrysene 
Acenaphthene 
Acenaphthylene 
Anthraoene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Fluorene 
Phenanthrene 
Pyrene 
2-Nitrophenol 
o-Ctesol 
m+p-Creaols 
Diallalll 
Dibenzo(a,h)anthracene 
Di-n-butyl phthalate 
1,2-Dichlotobenzene 
1,3-Dichlorobenzene 
1,4-0ichlorobenzene 
3,3-Dichlorobenzidine 
2,4- Dlchlorop henol 
2,6-0ichlorophenol 

TABLE 2 (continuaad) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

06FB G332 G324 
HA180U HA1830 HA1831 

Quant 11/28/89 11/28/89 11/28/89 
Limit 1.0 50.0 20.0 
u-" u-• u-• u-• 

OUNDS 

17 u UJ UJ 
17 u UJ UJ 
17 UJ UJ UJ 
17 u UJ UJ 
17 u UJ UJ 
13 u UJ UJ 
8.0 u UJ UJ 
4.2 u UJ UJ 

•-• u UJ UJ 

•-• u UJ UJ 
9.5 u UJ UJ 
17 4.14 J UJ UJ 
3.2 u UJ UJ 
17 u UJ UJ 
17 u u u 
17 u u u 
5.0 u u u 
3.2 u UJ UJ 
5.5 u 58 J 33.9 J 
4.2 u UJ UJ 
3.2 u UJ UJ 
5.8 u UJ UJ 
3.2 u UJ UJ 
6.8 u UJ UJ 
4.2 u UJ UJ 
3.2 u UJ UJ 
0.0 u UJ UJ 
3.2 u UJ UJ 
6.0 u u u 
17 u u 35 J 
17 u 332 J 221 J 
17 u UJ UJ 
4.2 u UJ UJ 
17 u UJ UJ 
3.2 u UJ UJ 
3.2 u UJ UJ 
7.3 u UJ UJ 
27.5 u UJ UJ 
4.5 u 493 37.2 J 
17 u 48.3 u 

continued next page (see last page of table for notes} 

02FB 02TB G303 
HA1839 HA1840 HA1838 

11/28/89 11/28/89 12/04/89 
1.0 NA , .. 

u-• --· --· 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA 10.8 JI 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA 3.14 
u NA u 
u NA u 
u NA u 
u NA u 
u NA 1.38 J 
u NA 2.14 J 
u NA 1.02 J 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA 0.78 J 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA UJ 



Damoa and Moore Sample Numbe1 
Laboratory Sample Number 
Sampling Dale 
Dilution Factor 
Units 
APPENDIX IX SEMIVOLATILE COM 

Diethylphthalate 
p-Dimelhylaminoa:zobonzone 
7, 12-0imethylbenzo(a)anthra 
3,3- Oimethylbenzidine 
a-a-Dimethylphenethylamlne 
2,4-Dimethylphenol 
Dimethyl phthalate 
m-Oinitrobenzene 
4,6-0initro-O-cresol 
2,4-Dinitrophenol 
2,4-0initrotoluene 
2,6-Dinitrotoluene 
01-n-octyl phthalatra 
Diphenylamine 
N-nitrosodinpropylamine 
Ethyl methanesutfonate 
Fluoranthene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lsodrin 
Hexachlorophene 
Hexachloropropene 
lndeno(1,2,3- c,d)pyrene 
lsosafrole 
Methapyriktne 
3- Methylcholanthrene 
Methyl methanesutfonate 
Naphthalene 
1 ,4- Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 
p-Nltroaniline 
Nitrobenzene 
4-Nitrophenol 
4- Nitroquinoline - N-oxide 
N-Nitrosodiphenylamine 
N-Nitrosodi-n-butylamine 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-Nitrosomethylethylamine 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

OGFB 6332 6324 
HA.1800 HA1830 HA.1831 

Quant 11/28/89 11/28/89 11/28/89 
Limit 1.0 50.0 20.0 
u-" u-" •"" u-" 

OUNDS ( :ontinued) 

17 R A R 
17 u UJ UJ 
17 u UJ UJ 
17 u UJ UJ 
- u UJ UJ 

4.5 u u 40 J 
17 R A A 
17 u UJ UJ 
40 u u u 
70 u u u 

••• u UJ UJ 
3.2 u UJ UJ 
17 u UJ UJ 
17 u UJ UJ 
17 u UJ UJ 
17 u UJ UJ 
3.7 u UJ UJ 
3.2 u UJ UJ 
1.5 u UJ UJ 
17 u UJ UJ 
2.7 u UJ UJ 

••• u UJ UJ 
17 A UJ UJ 
17 u UJ UJ 
0.2 u UJ UJ 
17 u UJ UJ 
- u UJ UJ 

0.2 u UJ UJ 
17 u UJ UJ 
2.7 u 34.8 J 46.5 J 
17 u UJ UJ 
17 u UJ UJ 
17 u UJ UJ 
17 u UJ UJ 
3.2 u UJ UJ 
4.0 u u u 
- u UJ UJ 

3.2 u UJ UJ 
17 u UJ UJ 
17 u UJ UJ 
17 u UJ UJ 
17 u UJ UJ 

continued next page· (see last page of table for notes) 

02FB 02TB 6303 
HA.1830 HA1840 HA.18315 

11/28/88 11/28/89 12/04/89 ... NA , .. ·-• ••• u•• 

R NA A 
u NA u 
u NA u 
u NA UJ 
u NA u 
u NA u 
R NA A 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA 1.21 J 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
R NA R 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA 2.78 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 



Dames and Moore Sample Numbe 
Laboratory Sample Number 
Sampling Dale 
DIiution Factor 
Units 
APPENDIX IX SEMIVOLATILE COM 

N-Nltrosomorpholino 
N-Nltrosopiporidine 
N-Nitrosopyrrolodine 
5-Nitro-o-toluidino 
Pentachlorobenzene 
Pentachloronltrobenzene 
Pentachlorophenol 
Phenacetin 
Phenol 
m-phenylenediamine 
o- phenylenediamine 
p-phenylenediamina 
2-Picoline 
Pronamide 
Pyridine 
Safrole 
1,2,4,5-Tetra.chlorobenzane 
2,3,4,8-Tetrachlorophanol 
Tetraathyldithiopyrophospha 
o-Toluidlne 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
0,0,0-Triethyl phosphorothi 
sym-Trinitrobenzene 
Benzyl alcohol 
Dibenzofura.n 
lsophorone 
2-Methylnaphthalene 
o-Nitroaniline 
m- Nitroanlline 
4-Chlorophenyl phenyl ether 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

08FB G332 G324 
HA1809 HA1830 HA1831 

Quant 11/28/89 11/28/89 11 /28/88 
Limit 1.0 50.0 20.0 
u-• u-• u-• u-• 

OUNDS ( :onlinued) 

17 u UJ UJ 
17 u UJ UJ 
17 u UJ UJ 
17 u UJ UJ 
17 u UJ UJ 
17 u UJ UJ 

••• u u u 
17 u UJ UJ 
2.5 u 4590 u 
17 u UJ UJ 
17 u UJ UJ 
17 u UJ UJ 
17 u UJ UJ 
17 u UJ UJ 
17 u UJ UJ 
17 u UJ UJ 
17 u UJ UJ 
17 u u u 
- u UJ UJ 

17 u UJ UJ 
3.2 u UJ' UJ 
17 u u u 
••• u u u 
- u UJ UJ 
- u UJ UJ 

17 u UJ UJ 
17 u UJ UJ 
3.7 u UJ UJ 
17 u UJ UJ 
17 u UJ UJ 
17 u UJ UJ 
7.0 u UJ UJ 

continued next page (see last page of table for not98) 

02FB 02TB G303 
HA.183111 HA1840 HA1838 

11/28/89 11/28/89 12!04/89 
1.0 NA 1.0 

u-• .-• u-• 

u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA 7.04 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA 1.2 J 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 



ames and Moore Samj,le Number 
Laboratory Sample Number 
Sampling Date 
Units 
PCDD/PCDF 

2,3,7,8-TCDD 
TCDD 
PCDD 
HxCDD 
2,3,7,8-TCDF 
TCDF 
PCDF 
HxCDF 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

1.01 U 
2.0U 

4.85U 
0.30U 
0.33U 
0.30U 
0.56U 
0.57U 

0.92 U 
0.98 U 

4.2 U 
0.38 U 
0.24 U 
0.38 U 
0.54 U 
0.69 U 

1.21 U 
1.21 U 
5.02 U 
0.42 U 
0.27 U 
0.67 U 
0.95 U 
1.04 U 

continued next page (see last page of table for notes) 

02F 
Hl\1839 

11/28/89 
ng/L (ppt' 

0.95U 
1.2 U 

5.99U 
0.33U 
0.24U 
0.46U 
0.69U 

1.0U 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

G393 
HA1836 

12/04/89 
l (pp1: 

R 
R 
R 
R 
R 
R 
R 
R 



Dames and Moore Sample Numbe 
Laboratory Sample Number 
Sampling Date 
Dilution Factor 
Units 
APPENDIX IX PESTI< "'E & HERBI 

Alpha-BHC 
Chlordane 
Chlorobenzilate 
4,4'-DDD 
4,4'-DOE 
4,4'-DDT 
Dieldrin 
Endosutfan I 
Endosutran II 
Endosutfan Sulate 
Endrln 
Endrln Aldehyde 
Hepatchlor 
Hepatchlor Epoxlde 
Beta-BHC 
Delta-BHC 
Gamma-BHC (Lindane) 
Kepone 
Methoxychlor 
Toxaphene 
Arochlor-1016 
Arochlor-1221 
Arochlor-1232 
Arochlor-1242 
Arochlor-1248 
Arochlor-1254 
Arochlor 1260 

Thionazin 
Dimethoate 
Disulfoton 
Methyl parathion 
Parathion 
Phorate 
Fam ... hur 

2,4-0 
2,4,5-T 
2,4,5-TP (Silvex) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICA.GO, ILUNOIS 

08FB G332 G324 
HA1809 HA.1830 HA1831 

Quant 11/28/89 11/28/89 11/28/89 
Limit 1.0 1.0 1.0 
u-• u-• u-• u-• 

IDE COM OUNDS 

0.05 u u u 
1.0 u u u 
2.5 u u u 

0.10 u u u 
0.10 u u u 
0.10 u u u 
0.10 u u u 
0.05 u u u 
0.10 u u u 
0.10 u u u 
0.10 u u u 
0.10 u u u 
0.05 u u u 
0.05 u u u 
0.05 u u u 
0.05 u u u 
0.05 u u u 
0.55 u u u 
0.55 u u u 
2.0 u u u 

0.50 u u u 
0.50 u u u 
0.50 u u u 
0.50 u u u 
0.50 u u u 
1.0 u u u 
1.0 u u u 

1.0 u u u 
2.0 u u u 

0.55 u u u 
1.0 u u u 
1.0 u u u 
2.5 u u u 
10 u u u 

3.8 u u u 
0.76 u 1.09 u 
0.76 u u u 

continued next page (see last page of table for notes) 

02FB 02TB 0303 
HA1839 HA1840 HA1836 

11/28/89 11/28/80 12/04/89 
1.0 NA 1.0 

•·" u•• ·-· 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

u u u 
u u u 
u u u 



Dames and Moore Sampte Numbe 
Laboratory Sample Number 
Sampling Date 
Units 
APPENDIX IX INORGANIC PA.RAM 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Tin 
Vanadium 
Zinc 

CONVENTIONAL PARAMETERS 

Chloride (mg/l) 
Cyanide,(total) (mg/L) 
Sulfate as $04 (mg/L) 
Sulfate as S lm- 11 \ 

LEGEND: 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

OGFB G332 G324 
Quant HA1809 HA1830 HA1831 
Limit 11 /28/89 11/28/89 11 /28/89 
u-• .-- u-• u-• 

TERS 

60 u u u 
100 u 180 BMDLJ 
20 u 2860 1600 
1.0 u ,. 4.4 
3.0 u 78 17 

200 BMDLJ 910000 647000 
10 BM0LJ 390 120 
20 u 100 49 

10 u 460 290 

150 u 317000 79500 
5.0 u 2000 3700 
100 u 177000 190000 
0.20 u 1.6 1.7 
20 u 430 230 

500 u 120000 176000 
5.0 UJ BMDLJ BMDLJ 
10 u 21 J 11 J 

500 u 265000 606000 
10 u BMDLJ UJ 

50 u u u 
20 u 730 100 
20 190 2900 2050 

1.0 u 700 u 
0.01 u u u 
50 u 26.5 u 

0.25 u 11.3 u 

U Compound was not detected at laboratory mett,od detection limit. 
J Estimated value due to limitations identified during the quality assurance review. 

02FB 02TB· 
HA1839 HA1840 

11/28/89 11/28/89 
u-• u-• 

u u 
u u 
u u 
u u 
u u 

250 u 
BMDLJ u 

u u 
u u 

BMDLJ u 
u u 

BMDLJ u 
u u 
u u 
u u 
u u 

UJ u 
u u 
u u 
u u 
u u 

BMDLJ u 

u u 
u u 
u u 
u u 

UJ eported method detection limit is estimated due to limitations identfied during the quality assurance review. 
B Compound was detected in a laboratory and/or field blank at similar concentrations. May 

represent laboratory and/or field contamination. 
A 
• 

NA 
NP 
IND 
BMDL 

Unreliable result. Compound may or may not be present. 
Sample analymd at multiple dilutions. Summary table is a hybrid of diluted and undilutad results. 
No standard available. Compound was qualitatively searched for. 

Not Analyzed 
Not P10vided 
Indeterminate. Standard and/or spikes could not be detected al method detection limit. 
Below Method Detection Limit reported by laboratory. 

6303 
HA1836 

12/04/89 
u-• 

u 
15 

570 
u 
u 

89100 
31 
22 
50 
NA 

153000 
0.39 
0.39 

20 
71000 

UJ 
UJ 

231000 
UJ 
u 

33 
410 

••• u 
54 

1.3 



Dames and Moore Sample Numbe 
Laboratory Sample Number 
Sampling Dato Quant 
Dilution Factor Limit 
Units u-• 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

G121S G302 G302DUP 
HA1808 HA1815 HA1832 

G317 
HA1833 

12/05/89 12/05/89 12/05/89 12/05/89 
1.0 ' 1.0 ... 1.0 

u-• unn u-" u-• 
APPENDIX IX HEATED P/T VOLATI E COMP< UNDS 

Acetonitrile 15 u UJ 25.2 J u 
Acrolein 20 UJ UJ UJ UJ 
Acrylonitrile 10 u UJ u u 
1,4-Dioxane 300 u UJ u u 
Ethyl cyanide 40 u UJ u u 
lsobutyl alcohol 230 u UJ u u 
Methacrylonitrile 110 u UJ u u 

continued next page (M - last paQ9 of table for notes) 

G305 6318 G337 
HA1834 HA1835 HA1837 

12/04/88 12/04/89 12/04/89 
1.0 , .. 1.0 --· .-• --· 
270 UJ UJ 
UJ UJ UJ 
u UJ UJ 
u UJ u 
u UJ u 
u UJ u 
u UJ UJ 



Dames and Moore Sample Number 
Laboratory Sample Number 
Sampling Date Quant 
Dilution Factor Limit 
Units u-'L 
APPENDIX IX P/T VOLATILE COMP UNDS 

Benzene 4.4 
Methyl bromide 4.7 
Carbon disulfide 10 
Chloroethane 6.0 
Chlorobenzene -
2-Chloro-1,3-butadiene 3.1 
Chloroform 10 
Methyl chloride 1.6 
3-Chloroprc •ene 10 
1,2- Dibromo- 3- chloropropan 2.2 
1,2-Dibromoethane 10 
Dibromoethane 10 
1,4-Dichloro-2-butene 10 
Dichlorodifluoromethane 10 
1, 1-Dichloroethane 4.7 
1,2-Dichloroethane 2.8 
1,2-Trans-dichloroethene 1.6 
1, 1 -Dichloroethene 2.8 
Methylene Chloride 5.0 
1 ,2-Dichloropropane 10 
cis-1,3-Dichloropropene 7.2 
trans-1,3-Dichloropropene 10 
Chlorodibromomethane 10 
Dichlorobromomethane 10 
Ethyl methaa-ylate 10 
lodomethane 10 
Methyl ethyl ketone 2.8 
Methyl methacrylate 10 
Pentachloroethane 10 
1, 1,2,2-Tetrachloroethane 10 
1, 1,2,2-Tetrachloroethane -
Tetrachloroethene 10 
Carbon tetrachloride 4.1 
Toluene 4.1 

continued next page (see last page of table for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

G121S GS02 G302DUP 
HA1808 HA1815 HA1832 

G317 
HA1833 

12/05/89 12/05/89 12/05/89 12/05/8!1 
1.0 1.0 1.0 NA 

u ... 'L u .. 'L u-'L u-'L 

245 J 80.4 J 171 NP 
UJ UJ UJ NP J 
UJ UJ u NP 
UJ UJ u NP 

57.5 J 26.1 J 27 NP 
UJ UJ u NP 
UJ UJ u NP 
UJ UJ u NP 
UJ UJ u NP 
UJ UJ u NP 
UJ UJ u NP 
UJ UJ u NP 
UJ UJ u NP 
UJ UJ u NP 
UJ UJ u NP 
UJ UJ u NP 
UJ UJ u NP 
UJ UJ u NP 

12.2 JE 9.71 B 7.28 B NP B 
UJ UJ u NP 
UJ UJ u NP 
UJ UJ u NP 
UJ UJ u NP 
UJ UJ u NP 
UJ UJ u NP 
UJ UJ u NP 
UJ UJ u NP 
UJ UJ u NP 
UJ UJ u NP 
UJ UJ u NP 
UJ UJ u NP 
UJ UJ u NP 
UJ UJ u NP 

6.83 J 39 J 47.3 NP 

G305 G3111 G337 
HA.1834 HA.11135 HA.1837 

12/04/89 12/04/89 12/04/8!1 
1.0 Ul 1.0 

u-'L u-'l u-'L 

u 0.31 J 0.78 J 
UJ u u 
u UJ UJ 
u LI u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

6.57 B 8.32 B 9.37 B 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 



Dames and Moore Sample Numbe 
Laboratory Sample Number 
Sampling Date Quant 
Dilution Factor Limit 
Unita .--
APPENDIX IX PfT VOLATILE COMI DUNOS (c 

Brornoform 0.0 
1,1,1-Trichloroethane 1.6 
1,1,2-Trichloroethane 3.8 
Trichloroethene 5.0 
T richlorofluoromethano 10 
1,2,3-Trlchloropropane ... 
Vinyl CMoride 10 
Acetone 10 
Ethylbenzane 7.2 
2-Hexanone 10 
Methyl isobutyl ketone 10 
Styrene 10 
Vinyl acetate 10 
m-Xylene 10 
o,p-Xylenes 10 

continued next p8{;"8 (see last page of table for ·notes) 

TABLE 2 (continued) 
SUMMARY OF ANALmCAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

G121S G302 G302DUP 
HA1808 HA1815 HA1832 

G317 
HA1833 

12/05/89 12/05/89 12/05/89 12/05/89 
1.0 1.0 1.0 NA 

u-• •·" •·" ••• 
ntinued) 

UJ UJ u NP 
UJ UJ u NP 
UJ UJ u NP 
UJ UJ u NP 
UJ UJ UJ NPJ 
UJ UJ u NP 
UJ UJ u NP 
UJ 47.1 JE 10.5 B NPB 
13 J UJ u NP 
UJ UJ u NP 

6.02 J UJ u NP 
UJ UJ u NP 
UJ UJ u NP 
UJ UJ u NP 

12.1 J UJ u NP 

G305 G318 G337 
HA1834 HA1835 HA1837 

12/04/89 12/04/89 12/04/89 
1.0 1.0 1.0 

u·" ••• •·" 

u u u 
u u u 
u u u 
u u u 

UJ UJ UJ 
u u u 
u u u 

13.3 B 10.2 B 53.e B 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 



Dames and Moore Sample Numbe1 
Laboratory Sample Number 
Sampling Date Quant 

DIiution Factor Limit 
Unite u-• 
APPENDIX IX SEMIVOLATILE COM P'OUNDS 

Acotophenone 17 
2-Acetylaminofluorene 17 
4-Aminobiophenyl 17 
Aniline 17 
Aramltre 17 
Benzo(A)anthracene 13 
Benzo(b)fluoranthene 8.0 
Benzo(a)pyrene 4.2 
B is(2 - Chloroetho,cy) methane 8.8 
Bia(2-chloroethyQ ether 9.5 
B is(2 - chloroisopropyl)ether 9.5 
B is(2 - Ethylhexyl)p hthala'8 17 
4-Bromophenylphenyl ether 3.2 
Butylbenzylphthalatre 17 
2- sec- Butyl-4,6- dinitrophen 17 
p-Chloranaline 17 
p-Chloro-m-cresol 5.0 
2- Chloranaphthalene 3.2 
2- Chlorophenol 5.5 
Chrysene 4.2 
Acenaphthene 3.2 
Acenaphthyhtne 5.8 
Anthraoene 3.2 
Benzo(ghi)peryl1t> .e ••• 
Benzo(k)fluoranthene 4.2 
Fluorene 3.2 
Phenanthrene 9.0 

Pyrene 3.2 
2-Nitrophenol 6.0 
o-Cresol 17 
m+p-Cresols 17 
Diallate 17 
Oibanzo(a,h)anthracene 4.2 
01-n-butyl phthalate 17 
1,2-Dichlorobenzene 3.2 
1,3-Dichlorobanzene 3.2 
1,4-Dichlorobenzene 7.3 
3,3- Dichlorobanzidine 27.5 
2,4-Dichlorophenol 4.5 
2,6- Dichlorophenol 17 

continlJGd next page (see last page of table for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

G121S 6302 G302DUP 
HA1808 HA1815 HA1832 

G317 
HA1833 

12/05/89 12/05/89 12/05/88 12/05/89 
1.0 1.0 1.0 NA 

u-• u-• u-• u-• 

u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 

110 u u NP 
u u u NP 
u u u NP 
u 5.08 J 5.02 NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 

7.31 u u NP 
u u u NP 
u u u NP 
u u u NP 
u 21.5 J 21.3 NP 
u u u NP 

G305 G318 6337 
HA1834 HA1835 HA.1837 

12/04/80 , 12/04/ .. 12/04/H 
1.0 ,.o 1.0 

u-• ·-· .-• 

u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u 3.26 J 4.1 J 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 



Oamea and Moore Sample Numbs 
Laboratory Sample Number 
Sampling Data Quant 
Dilution Factor Limit 
Unita u·· 
APPENDIX IX SEMIVOLATILE COM POUNDS 

Oiathylphthalate 17 
p-Oimethylaminoazobenaine 17 
7, 12-Dimethylbenzo(a)anthra 17 
3,3- Dimethylbenzidine 17 
a - a- Dimethylphenethylamlne -
2,4-Dimethylphenol 4.5 
Dimethyl phthalate 17 
m - Oinib"obenzene 17 
4,6-Dinitro-0-cresol 40 
2,4-Dinitrophenol 70 
2,4-Dinitrotoluene 9.5 
2,6-0initrotoluene 3.2 
Di-n-octyl phthalate 17 
Oiphenylamine 17 
N-nitrosodinpropylamine 17 
Ethyl methanasutronate 17 
Fluoranthene 3.7 
Hexachlorobenzene 3.2 
Hexachlorobutadiene 1.5 
Hexachlorocyclopentadiene 17 
Hexachloroethane 2.7 
lsodrin 9.8 
Hexachlorophene 17 
Hexachloropropene 17 
lndeno(1,2,3-c,d)pyrene 0.2 
lsosafrole 17 
Methapyrilene -
3-Methylcholanthrene 0.2 
Methyl methanesutronate 17 
Naphthalene 2.7 
1 ,4-Naphthoq1 ·',one 17 
1 - Naphthylami 17 
2-Naphthylamine 17 
p-Nitroaniline 17 
Nitrobenzene 3.2 
4- Nitrophenot 4.0 
4- Nitroquinoline- N-oxide -
N-Nitrosodiphenylamioo 3.2 
N-Nitrosodi-n-butylamine 17 
N-Nitrosodiethylamine 17 
N-Nitrosodimethylamine 17 
N-Nitrosomethylethylamine 17 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

G121S G302 G3020UP 
HA1808 HA1815 HA1832 

G317 
HA1833 

12/05/89 12/05/89 12/05/89 12/05/89 
1.0 1.0 1.0 NA 

u•/l u•• •·" u·" 
(t:ontinued) 

u u u NP 
u u u NP 
u u u NP 

UJ UJ UJ NP 
u u u NP 

31 u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 

6.96 2.36 J 2.44 NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 

continued next page {setd&st page of table for l10t8s) 

G305 ·G318 G337 
HA1834 HA1835 HA1837 

12/04/80 12/04/89 12/04/80 , .. 1.0 1.0 ... ... •·" 

u u u 
u u u 
u u u 

UJ UJ UJ 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 



Dames and Moore Sample Numbe1 
Laboratory Sample Number 
Sampling Date Quant 
DIiution Factor Limit 
Units ·-• 
APPENDIX IX SEMIVOLATILE COM OUNDS ( 

N- Nitrosomorpholine 17 
N- Nitrosopiperldine 17 
N- Nitrosopyrrolodine 17 
5-Nitro-o-toluidine 17 
Pentachlorobenzene 17 
Pentachloronilrobenzene 17 
Pentachlorophenol ••• 
Phenacetin 17 
Phenol 2.5 
m - phenylenediamine 17 

o- phenylenediamine 17 
p- phenylenediamine 17 
2-Picoline 17 
Pronamide 17 
Pyridine 17 
Safrole 17 
1,2,4,5-Tetrachlorobenzene 17 
2,3,4,6-Tetrachlorophenol 17 
Tetraethyldithiopyrophospha -
o-Toluidine 17 
1,2,4-Trichlorobenzene 3.2 
2,4,5-Trichlorophenol 17 
2,4 ,6-Trichlorophenol 4.5 
0,0,0-Triethyl phosphorothi -
sym-Trinitrobenzene -
Benzyl alcohol 17 
Dibenzofuran 17 
lsophorone 3.7 
2-Methylna.phthalene 17 
o-Nitroaniline 17 
m - Nitroaniline 17 
4-Chlorophenyl phenyl ether 7.0 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

G121S G302 G302DUP 
HA1808 HA1815 HA1832 

6317 
HA1833 

12/05/89 12/05/89 12/05/89 12/05/89 , .. 1.0 , .. .... .-- u·" u·". u-'L 
:ontinuad) 

u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u 24.5 J 16.4 NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 

continued next page (M last page of table for not9s) 

6306 6318 0337 
HA1834 HA1835 HA1837 

12/04/88 12/04/89 12/04/89 ... 1.0 , .. 
•·" • •• ••• 

u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 



2,3,7,8-TCDD 
TCDD 
PCDD 
HxCDD 
2,3,7,8-TCDF 
TCDF 
PCDF 
HxCDF 

continued next page (see last page of table foi notes 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

G121 
HAl808 

12/05/89 
ng/L (pp! 

A 
A 
R 
R 
A 
R 
A 
R 

G302 
HA1815 

12/05/89 
ng/L {ppt' 

R 
R 
R 
R 
R 
R 
R 
R 

R 
R 
R 
R 
R 
R 
R 
R 

1337 
HA18S7 

12/04/89 
I I null lpptl 

R A R R 
R R R R 
R A R R 
R R R R 
R A A R 
R R R R 
R R R R 
R R R A 



Damas and Moore Sample Numbe 
laboratory Sample Number 
Sampling Date Quant 
Dilution Factor limit 
Units u-• 
APPENDIX IX PESTICIDE & HERBI IDE COM 

Alpha-BHC 0.05 
Chlordane 1.0 

Chlorobenzilate 2.5 
4,4'-DDD 0.10 
4,4'-DDE 0.10 
4,4'-DOT 0.10 
Oieldrin 0.10 
Endosulfan I 0.05 
Endosulfan II 0.10 
Endoaulfan SulallD 0.10 
Endrin 0.10 
Endrin Aldehyde 0.10 
Hepatchlor 0.05 
Hepatchlor Epoxlde 0.05 
Beta-BHC 0.05 
Oelta-BHC 0.05 
Gamma-BHC (Lindane) 0.05 
Kepone 0.55 
Methoxychlor 0.55 
Toxaphene 2.0 
Arochlor-1016 0.50 
Arochlor-1221 0.50 
Arochlor-1232 0.50 
Arochlor-1242 0.50 
Arochlor-1248 0.50 
Arochlor-1254 1.0 
Arochlor-1260 1.0 

Thlonazin 1.0 
Dimethoate 2.5 
Disulfoton 0.55 
Methyl parathion 1.0 
Parathion 1.0 
Phorate 2.5 
Fam .. hur 10 

2,4-D 3.8 
2,4,5-T 0.76 
2,4,5-TP (Silvex) 0.76 

continued next page (see last page of table for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

6121S 6302 G302DUP 
HA1808 HA.1815 HA1832 

6317 
HA1833 

12/05/89 12/05/89 12/05/89 12/05/89 
1.0 1.0 1.0 NA 

u-• u-• u-• ••• 
OUNDS 

u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u, u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 

u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 
u u u NP 

u u u NP 
u u u NP 
u u u NP 

6305 6318 6337 
HA1834 HA1835 HA1837 

12/04/89 12/04/89 12/04/88 ... , .. , .. 
--· --• ·-· 

u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

u u u 
u u u 
u u u 



Damea and Moore Sample Numbe 
Laboratory Sample Number Quant 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE I INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

0121S G302 G302DUP 
HA1808 HA1815 HA1832 

G317 
HA1833 

Sampling Date Limit 12/05/89 12/05/80 12/05/89 12/05/89 

Units u-" u-• u-• u-• u-• 
APPENDIX IX INORGANIC PARAM TERS 

Antimony 00 u •• J 83 BMDLJ 

Arsenic 100 10 J 150 J 98 17 
Barium 20 140 1200 1100 2010 
Beryllium 1.0 u 15 J 13 1.1 

Cadmium 3.0 2.5 00 J 54 4.6 

Calcium 200 338000 3990000 J 3650000 1150000 
Chromium 10 100 370 J 320 170 

Cobalt 20 u 90 J 75 BMDLJ 

Copper 10 BMDLJ 510 J 430 200 

Iron 150 NA NA NA NA 
Lead 5.0 9.3 J 2400 J 2000 830 

Magnesium 100 163000 1560000 J 1390000 46600 

Mercury 0.20 u 0.33 0.27 1 

Nickel 20 30 270 J 230 110 

Potassium 500 u 104000 107000 125000 
Selenium 5.0 UJ BMOLJ BMDLJ u 
Silver 10 u •• J 44 J BMDLJ 

Sodium 500 5010000 208000 228000 J 122000 
Thallium 10 UJ UJ BMOLJ UJ 

Tin 50 u UJ u BMDLJ 

Vanadium 20 21 340 J 290 170 

Zinc 20 23 2000 J 1600 1000 
CONVENTIONAL PARAMETERS 

Chloride (mg/L} 1.0 9030 531 537 NP 
Cyanide,(totaQ (mg/L) 0.01 u u u NP 
Sulfate as S04 (mg/l) 50 470 194 207 NP 
Sulfat.e as S 'm,;n \ 0.25 0.48 u u NP 

LEGEND: 
U Compound was not detected at laboratory method detection limit. 
J Eatimalad value due to limitations identlied during the quality assurance review. 

G305 
HA1834 

12/04/89 --· 
u 

•• 
130 

BMDLJ 
BMDLJ 

384000 
30 
24 
46 
NA 
57 

129000 
BMDLJ 

31 
22000 

UJ 
UJ 

93900 
UJ 
u 

39 
120 

NA 
u 

NA 
NA 

UJ epor119d method detection limrl is estimated due to limitations identlied during the quality assurance review. 
B Compound was detected in a laboratory and/or field blank at similar concentrations. May 

represent laboratory and/or field contamination. 
Unreliable result. Compound may or may not be preNnt. 
Sample analymd at multiple dilutions. Summary table is a hybrid of diluted and undiluted results. 

A 
• 

No standard available. Compound was qualitatively searched for. 
NA Not Analymd 
NP Not Provided 
IND Indeterminate. Standard and/or spikes could not be detected at method detection limit. 
BMDL Below Method Detection Limit reported by laboratory. 

6318 6337 
HA1835 HA1837 

12/04/89 12/04/80 
u-• ·-· 

BMDLJ BMDLJ 
78 50 

510 570 
3.7 4.1 ,o 11 

404000 434000 
140 150 

91 •• 
160 240 
NA NA 

350 490 
180000 155000 

0.39 0.85 
160 180 

36000 50100 
UJ UJ 

BMDLJ BMDLJ 
82400 139000 

UJ u 
u u 

160 180 
390 600 

294 476 
u u 

195 552 
0.62 1 
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DATA VALIDATION/QUALITY ASSURANCE REVIEW 
PHASE II RCRA FACILITY INVESTIGATION 

CHEM WASTE MANAGEMENT, INC .• CHICAGO INCINERATOR 
SAMPLE COLLECTION DATES: SEPTEMBER 25 and SEPTEMBER 30, 1991 

DAMES & MOORE JOB NO.: 13963-055-192 

LABORATORY REPORT Nos.: 101341 & 101346 

INTRODUCTION 

Six (6) soil samples and two (2) trip-blank samples were collected and 
submitted-to Environmental Testing Corporation (ETC) of Edison, New Jersey (1992 
Illinois Certification No. 100224). All samples included in the review are listed on 
Table 1. All soil samples were analyzed for RCRA Appendix IX heated purge and trap 
(HP /T) volatile organic compounds, purge and trap (P /T) volatile organic compounds, 
semivolatile organic compounds (base /neutral and acid-extractable organic compounds) 
and metals. The trip-blank samples were analyzed for RCRA Appendix IX HP /T and 
P/T volatile organic compounds only. All samples were analyzed following USEPA 
SW-846 Methodologies. 

A data validation review was performed on all samples prepared under 
a modified CLP-SOW 3/90 CLP-I data deliverable format. Data were examined to 
assess the usability of the results, as well as to assess the compliance relative to data 
package deliverable requirements. The organic data review is based upon a rigorous 
review of the reported hold times, surrogate recoveries, blank spike recoveries, matrix 
spike and matrix spike duplicate summaries, blank contaminants, internal standard area 
performance, Gas Chromatography /Mass Spectroscopy (GC/MS) tuning and calibration 
data. 

The inorganic data review is based on a review of the reported hold 
times, blank analysis results, blank spike recoveries, matrix spike and duplicate results, 
calibration results, post-digestion spike recoveries and Inductively Coupled Plasma 
(ICP) serial dilution analysis. 

Details of the data validation/quality assurance review are presented in 
the narrative section of the report. The data is summarized in Table 2 of the report. 
Data qualifiers have been placed next to the results so that the data user can quickly 
assess the qualitative and/or quantitative reliability of the reported result. This report 
was prepared to provide a critical review of the laboratory analysis and reported 
chemical results. Quality assurance reviews of laboratory-generated data routinely 
identify problems associated with analytical measurements, even from the most 
experienced and capable laboratories. 
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This review has been performed in accordance with the requirements 
specified in the "Laboratory Data Validation Functional Guidelines for Evaluating 
Organic Analyses" dated February 1988 and "Laboratory Data Validation Functional 
Guidelines for Evaluating Inorganic Analyses" dated July 1988. 

TABLE l 

SAMPLES INCLUDED IN REVIEW 

Sample ID 

C-4-5 

C-4-15 

C-4-40 

TB-092591 

C-6-5 

C-6-15 

C-6-40 

TB-093091 

Legend: 

HA6084 

HA6085 

HA6086 

HA6109 

HA6090 

HA6091 

HA6092 

HA6110 

HP /T Heated Purge and Trap 
P /T Purge and Trap 

Date Collected 

Log Link No. 101341 

09/25/91 

09/25/91 

09/25/91 

09/25/91 

Log Link No. 101346_ 

09/30/91 

09/30/91 

09/30/91 

09/30/91 

VOA v~• tile Organics Compounds 

Test Requested 

RCRA Appendix IX HP /T VOA, 
P /T VOA, BNA & Metals 
RCRA Appendix IX HP /T VOA, 
P /T VOA, BNA & Metals 
RCRA Appendix IX HP /T VOA, 
P /T VOA, BNA & Metals 
RCRA Appendix IX HP /T VOA & 
P/TVOA 

RCRA Appendix IX HP /T VOA, 
P /T VOA, BNA & Metals 
RCRA Appendix IX HP /T VOA, 
P /T VOA, BNA & Metals 
RCRA Appendix IX HP /T VOA, 
P /T VOA, BNA & Metals 
RCRA Appendix IX HP /T VOA & 
P/TVOA 

BNA Semivolatile Organics Compounds (Base/Neutral and Acid-Extractable Organics) 
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GENERAL COMMENTS 

With regard to the data package deliverables, most of the requirements 
were met with the exception of the metals fraction. This reviewer has observed that 
for the ICP positive concentrations reported at 10 to 15 times above the method 
detection limit (MDL), the data validation cannot reproduce the laboratory reported 
results. The calculation obtained during data validation is consistently higher than the 
laboratory reported concentration. This is due to the fact that the interelement 
correction factors in the ICP instrument have been externally calculated in the system. 
Since this external interelement correction factor is not available for review, the 
reported results for low level samples cannot be reproduced. It should be noted that 
positive ICP reported results that are significantly above than the MDL (approximately 
100 times higher or more) were reproduced and validated, since this interelement 
correction factor becomes negligible at higher concentrations. It is this reviewer's 
opinion that data usability is not impacted. The data review assumes that the low level 
reported concentrations (10 to 15 times the MDL) are correct as reported. 

DATA QUALIFIERS 

Overall, the data quality is good. The data validation review has identified 
aspects of the analytical data that require qualification. To confidently use any of the 
data within the data set, the data user should understand the limitations and 
qualifications presented. With regard to data usability, the following qualifiers are 
offered based upon the data provided. 

ORGANIC QUALIFIERS 

Hold Times: 

• All samples were analyzed and/or extracted within the required hold 
time criteria for all organic parameters. 

Blank Contamination: 

• Due to the presence of hluene in the purge and trap (P /T) volatile 
laboratory blank associated with samples C-4-5 and C-4-40, the positive 
results of this compound are qualitatively questionable and have been 
flagged (B) on the summary tables. 

Surrogate Recoveries: 

The (P /T) volatile surrogates, toluene-d8, bromofluorobenzene (BFB) 
and 1,2-dichloroethane-d4 (DCA), were recovered outside the control 
limits (high for toluene-d8 and low for BFB and DCA) for sample C-4-

3 



15. This sample was reanalyzed with both toluene and DCA outside the 
control limits (high for toluene-d8 and low for DCA), which may indicate 
matrix effects. The results of the initial analysis were reported by the 
laboratory and are deemed usable. Due to the variability of the 
surrogate recoveries, the positive and non-detected results are regarded 
as estimated values and have been flagged (J /UJ) estimated on the 
summary tables. 

The P /T volatile surrogate, toluene-d8, was recovered outside the control 
limits (high) for sample C-6-40. The sample was reanalyzed with this 
surrogate recovered outside the control limits (high) which may indicate 
matrix effects. The results of the initial analysis were reported by the 
laboratory and are deemed usable. The positive results in this sample 
may be biased high and have been flagged (J) estimated on the summary 
tables. 

• The P /T volatile surrogate, DCA, was recovered outside the control 
limits (low) for samples C-4-5 and C-4-40. These samples were 
reanalyzed with DCA recovered outside the control limits (low) for 
sample C-4-5 and BFB outside the control limits (low) for sample C-4-40. 
The results of the initial analysis for both samples were reported by the 
laboratory and are deemed usable. The positive and non-detected 
compounds in both samples may be biased low and have been flagged 
(J/UJ) estimated on the summary tables. 

Internal Standard Area Counts: 

The area count of the semivolatile internal standard, phenanthrene-dlO, 
was outside the control limits for sample C-6-40. The positive and non­
detected compounds quantitated against this internal standard are 
regarded as estimated values and have been flagged (J/UJ) on the 
summary tables. 

Matrix Spike and Matrix Spike Duplicate Summary (MS/MSD): 

• The blank spike recovery of the heated purge and trap (HP /T) volatile 
compound, acrylonitrile, was outside the control limits (low). The non­
detected results of this compound for all field samples may be biased low 
and have been flagged (UJ) estimated. 

The HP /T volatile blank spike recoveries of acrolein and ethylcyanide, 
associated with all field samples, were outside the control limits (high) 
and may be biased high. No qualifier has been applied since these 
compounds were non-detected for all field samples. 
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The P /T volatile blank spike recovery of 3-chloropropene, associated 
with samples C-4-5, C-4-15 and C-4-40, was outside the control limits 
(low). The non-detected result of this compound for these samples may 
be biased low and have been flagged (UJ) estimated on the summary 
tables. 

Due to the low blank spike recoveries of the P /T volatile compounds, 
methyl bromide, carbon disulfide, chloroethane, dichlorodifluoromethane, 
methylene chloride, trans-1,3-dichloropropylene, iodomethane, methyl 
ethyl ketone (MEK), toluene, vinyl chloride, acetone, ethyl benzene, 
styrene, m-xylene and o&p-xylenes, associated with samples C-6-5 and C-
6-15, the positive and non-detected results of these compounds may be 
biased low and have been flagged (J/UJ) estimated on the summary 
tables. 

• The base/neutral blank spike recoveries of aniline, bis(2-chloroisopropyl) 
ether, bis(2-chloroethyl) ether, o-cresol, diethyl phthalate and n-nitroso­
di-n-propylamine, associated with all field samples, were recovered 
outside the control limits (low). The positive and non-detected results 
of these compounds may be biased low and have been flagged (J /UJ) 
estimated on the summary tables. 

Initial and Continuing Calibrations: 

• Due to the high difference between the initial and continuing calibration 
response factors of the HP /T volatile compounds, isobutyl alcohol, 
acrolein and acrylonitrile, associated with the trip-blank samples, TB-
092591 and TB-093091, the non-detected results of these compounds may 
be higher than reported and have been flagged (UJ) estimated on the 
summary tables 

Additional Comments: 

As per the requirements, all values calculated below the method 
detection limit should be considered estimated and b?··e been flagged (J) 
on the summary tables. 

INORGANICS PARAMETER QUALIFIERS 

Hold Times: 

All samples were digested and analyzed within the required hold time 
criteria for the metals analyses. 
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Blank Contamination: 

No blank contaminants have been identified that require qualification on 
the metal analytes for the samples reviewed. 

Instrument Calibration and Verification: 

The initial and continuing calibration verification recoveries of all metals 
were reported within control limits. 

ICP Serial Dilution: 

• The ICP serial dilution analyses of nickel and zinc associated with sample 
C-6-15 are outside the control limits. The positive results of these 
analytes for the sample have been flagged ( J) estimated on the summary 
table. 

Matrix Spike and Duplicate Summary: 

Due to the low spike recoveries of zinc and selenium in sample C-6-15, 
the positive and non-detected results of these analytes in the unspiked 
sample may be biased low have been flagged (J/UJ) estimated. 

Post-Digestion Spike Recoveries: 

The post-spike recoveries of the following analytes were recovered 
outside the control limits (low). The positive and/or non-detected results 
of these analytes for the associated samples may be biased low and have 
been flagged (J) estimated. 

Analyte 

Selenium 

Thallium 

Additional Comments: 

Log Link No. 

101341 
101346 

101341 
101346 

Associated Sample 

C-4-5 & C-4-15 
C-4-40, C-6-5, & C-6-40 

C-4-5 & C-4-40 
C-6-40 

The laboratory reports several inorganic results as below the method 
detection limit (BMDL). These are reported as BMDL on Table 2. The 
actual concentrations were not calculated during the data validation 
review since the interelement coefficient factors were not provided. 
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Dames and Moore Sample Number 
Sample Depth (fl) 
Laboratory Sample Number 
Sampling Date Quant Quant 
Dilution Factor Limit Limit 
Units u..., 1L u..., Kfl 
HEATED P/T VOLATILE COMPOUNDS 

Acetonitrile 15 15 
Acrolein 20 20 
Acrylonitrile 10 10 
1 ,4-Dioxane 300 300 
Ethyl cyanide 40 40 
lsobutyl alcohol 230 230 
Methacrylonitrile 110 110 

continued next page (see last page of table for notes) 

TABLE 2 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

SC-4-5 SC-6-5 SC-4-40 
22-24 20-22 56-58 

HA6084 HA6090 HA6086 
9/25/91 9/30/91 9/25/91 

1.2 1.2 1.1 
un/Kn U!1/K11 un/Ka 

u u u 
u u u 

UJ UJ UJ 
u u u 
u u u 
u u u 
u u u 

SC-4-15 SC-6-15 SC-6-40 TB910925 TB910930 
32-34 30-32 54-56 NA NA ], 

HA6085 HA6091 HA6092 HA6109 HA61 l0 I 

9/25/91 9/30/91 9/30/91 9/25/91 9/30/91 I' 
1.3 1.2 1.1 1.0 1.0 I 

un/Ka unlKn un/Ka un/l ua/l J' 

11 
u u u u u 
u u u UJ UJ 

11 
UJ UJ UJ UJ UJ 

ii u u u u u 
u u u u u 

' u u u UJ UJ 

1/ 

u u u u u 



Dames and Moore Sample Number 
Sample Depth (fl) 
Laboratory Sample Number 
Sampling Date 
Dilution Factor 
Units 
VOLATILE COMPOUNDS 

Acetone 
Benzene 
Blomoform 
Carbon disulfide 
Carbon Tetrachloride 
Chlorobenzene 
2-Chloro-1,3-butadiene 
Chlorodibromomethane 
3-Chloropropene 
Chloroethane 
Chloroform 
Dichlorobromomethane 
Dichlorodifluoromethane 
1.2-Dibromo-3-chloropropane 
1.2-Dibromoethane 
1 .4-Dichloro- 2-butene 
Dichlorodifluoromethane 
1.1 - Dichloroethane 
1.2-0ichloroethane 
1.1 -Oichloroethene 
1.2-Dichloropropane 
cis-1 ,3-Dichloropropene 
trans-1 ,3- Dichloropropene 
Ethylbenzene 
Ethyl methacrylate 
2-Hexanone 
lodomethane 
Methyl bromide 
Methyl chloride 
Methylene Chloride 
Methyl isobutyl ketone 
Methyl ethyl ketone 
IVlethyl methacrylate 
Pentachloroethane 

Quant 
Limit 
ug/L 

10 
4.4 
4.7 
10 
2,8 
6.0 

3.1 
10 
10 
L6 
2.2 
10 
10 
10 
10 
10 
4.7 
2.8 
2.8 
6.0 
5.0 
10 
7,2 
10 
10 
10 
10 
10 
2.8 
10 
10 
10 

continued next page (see last page of table for notes) 

Quant 
limit 

ug/Ka 

10 
4.4 
4.7 
10 
2.8 
6.0 

3.1 
10 
10 
1.6 
2.2 
10 
10 
10 
10 
10 
4.7 
2,8 
2.8 
6.0 
5.0 
10 
7.2 
10 
10 
10 
10 
10 
2.8 
10 
10 
10 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RE SUL TS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

SC-4-5 
22-24 

HA6084 
9/25/91 

1.2 
ug/Kg 

UJ 
1.2 J 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 

SC-6-5 
20-22 

Hl\6090 
9/30/91 

1.2 
ug/Ka 

UJ 
u 
u 

UJ 
u 
u 
u 
u 
u 

UJ 
u 
u 

UJ 
u 
u 
u 
u 
u 
u 
u 
u 
u 

UJ 
UJ 
u 
u 

UJ 
UJ 
u 

UJ 
u 

UJ 
u 
u 

SC-4-40 
56-56 

Hl\6086 
9/25/91 

1.1 
ug/Ka 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
13 
UJ 
UJ 

SC-4-15 
32-34 

Hl\6085 
9/25/91 

1.3 
ug/K11 

UJ 
2.9 J 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 

SC-6-15 
30-32 

HA6091 
9/30/91 

1.2 
ug/Ka 

UJ 
u 
u 

UJ 
u 
u 
u 
u 
u 

UJ 
u 
u 

UJ 
u 
u 
u 
u 
u 
u 
u 
u 
u 

UJ 
UJ 
u 
u 

UJ 
UJ 
u 

UJ 
u 

UJ 
u 
u 

sC-6-40 
54-56 

HA6092 
9/30/91 

1.1 
ug/Ka 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

TB910925 
NA 

HA6109 
9/25/91 

1.0 
ug/L 

3.0 J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Tl391 0930-~11 
NA , 

HA6l10 I 
9/30/91 !i 

LO 
ug/l 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

f 1 

II 
' 

11 
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Dames and Moore Sample Number 
Sample Depth (It) 
laboratory Sample Number 
Sampling Date Quant 
Dilution Factor Limit 
Units ua/L 
VOLATILE COMPOUNDS (Continued) 

Styrene 10 
1, 1,2,2-Tetrachloroethane 4.1 
Tetrachloroethene 4.1 
Toluene 6.0 
1,2-Dichloroethene (trans) 1.6 
1, 1, 1 -Trichloroethane 3.8 
~, 1,2-Trichloroethane 5.0 
1,2,3-Trichloropropane 10 
Trichloroethane 1.9 
Trichlorofluoromethane 10 
Vinyl acetate 10 
Vinyl Chloride 10 
m-Xylene 10 
o,p-Xylenes 10 

continued neXt page (see last page Of table for riOtes) 

Quant 
Limit 
ua/Ko 

10 
4.1 
4.1 
6.0 
1.6 
3.8 
5.0 
10 
1.9 
10 
10 
10 
10 
10 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

SC-4-5 SC-6-5 SC-4-40 
22-24 20-22 56-58 

HA6084 HA6090 HA6086 
9/25/91 9/30/91 9/25/91 

1.2 1.2 1.1 
ua/Ka ua/Ka ua/Ka 

UJ UJ UJ 
UJ u UJ 
UJ u UJ 

3.3 JB UJ 4.1 JB 
UJ u UJ 
UJ u UJ 
UJ u UJ 
UJ u UJ 

1.3 J u UJ 
UJ u UJ 
UJ u UJ 
UJ UJ UJ 
UJ UJ UJ 
UJ UJ UJ 

SC-4-15 SC-6-15 SC-6-40 TB910925 TB910930 

32-34 30-32 54-56 NA NA 

HA6085 HA6091 HA6092 HA6to9 HA6110 

9/25/91 9/30/91 9/30/91 9/25/91 9/30/91 
1.3 1.2 1.1 1.0 1.0 

ua/Ka ua/Ka ua/Ka ua/l u~f!:___ 

UJ UJ u u u 
UJ u u u u 
UJ u u u u 

8.72 J UJ u u u 
UJ u u u u 
UJ u u u u 
UJ u u u u 
UJ u u u u 

2.1 J u u u u 
UJ 7.9 J 19.3 J u u 
UJ u u u u 
UJ UJ u u u 
UJ UJ u u ~.J UJ UJ u u 



Dames and Moore Sample Number 
Sample Depth (ft) 
Laboratory Sample Numb• 
Sampling Date Quant Quant 
Dilution Factor Limit Limit 
Units ua/L unlKn 

APPENDIX IX SEMIVOLATILE COMPOUNDS 

Acetophenone 10 1000 
2-Acetylaminofluorene 10 1000 
4-Aminobiopheny 10 1000 
Aniline 10 1000 
Asamite 10 1000 
Benzo(A)anthracene 8.0 790 
Benzo(b)fluoranthene 4.9 490 
Benzo(a)pyrene 2.6 250 
Bis (2 - Chloroethoxy)methane 5.5 540 
Bis(2-chloroethyl) ether 5.9 580 
Bis (2 - chloroisopropyl)eth• 5.9 580 
Bis(2-Ethylhexyl)phthalate 10 1000 
4-Bromophenylphenyl ether 2.0 190 
Butylbenzylphthalate 10 1000 
2-sec- Butyl-4 ,6- dinltrophen 10 1000 
p-Chloranaline 10 1000 
p-Chloro-m-cresol 3.1 300 
2-Chloranaphthalene 2.0 190 
2-Chlorophenol 3.4 330 
Chrysene 2.6 250 
Acenaphthene 2.0 100 
Acenaphthylene 3.6 350 
Anthracene 2.0 190 
Benzo(ghi)perylene 3.2 415 
Benzo(k)fluoranthene 2.6 250 
Fluorene 2.0 190 
Phenanthrene 5.6 550 
Pyrene 2.0 190 
2-Nilrophenol 3.7 365 
o-Creaol 10 1000 
m+p-Cresola 10 1000 
Diallal.e 10 1000 
Dibenzo(a,h)antlTacene 2.6 250 
Di-N-butyl phthalate 10 1000 
1,2-Dichlorobenzene 2.0 190 
1 ,3- Dichlorobenzene 2.0 190 
1,4-Dichlorobenzene 4.5 450 
3,3-0ichlorobenzidine 17 1675 
2,4-Dichlorophenol 2.8 275 
2,6-Dichlorophenol 10 1000 

---•=- ·--' --··· ---- , ___ ·--· ---- ,..&._ ... _ .. __ --·--\ 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

SC-4-5 s-c:....o-s SC-4-40 
22-24 20-22 56-58 

HA6084 HA6090 HA.6086 
9/25/91 9/30/91 9/25/91 

1.2 1.2 1.1 
u-'Kn unlKn uo/Ka 

u u u 
u u u 
u u u 

UJ UJ UJ 
u u u 
u u u 
u u u 
u u u 
u u u 

UJ UJ UJ 
UJ UJ UJ 

41500 u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u 345 J 
u u u 
u u u 

UJ UJ UJ 
u u u 
u u u 
u u u 

6910 4660 4460 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

liC-4-15 SC-6-15 SC-6-40 
32-34 30-32 54-56 

HA8085 HA6091 HA.6092 
9/25/91 9/30/91 9{30/91 

1.3 1.2 1.1 
ua/Ka u-'Kn unlKn 

u u u 
u u u 
u u u 

UJ UJ UJ 
u u u 
u u u 
u u u 
u u u 
u u u 

UJ UJ UJ 
UJ UJ UJ 
u u u 
u u UJ 
u u u 
u u UJ 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u UJ 
u u u 
u u u 
u u u 
u u UJ 

u u UJ 

u u u 
UJ UJ UJ 
u u u 
u u UJ 
u u u 

4090 2840 2020 J 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 



Damn and Moore Sample Number 
Sam pie Depth (ft) 
Laboratory Sample Number 
Sam piing Date Quant Quant 
Dilution Factor Limit Limit 
Units unlL u-'Ka 
APPENDIX IX SEMIVOLATILE COMPOUNDS (Conlin ed) 

Diethyl-phthalate 10 1000 
p-Dimathylaminoazobenzene 10 1000 
7, 12-Dimethylbenzo(a}anthra 10 1000 
3,3-Dimethylbenzidine 10 1000 
a-a-Dimethylphenethylamine - -
2,4-Dimethylphenol 2.8 275 
Dimethyl phthalate 10 1000 
m- Dinitrobenzene 10 1000 
4,6-0inilro-0-cresol 25 2400 
2,4-Dinilrophenol 43 4250 
2,4-Dinilrotoluene 5.0 580 
2,6-Dinilrotoluene 2.0 190 
Di-n-octyl phthalate 10 1000 
Dlphenylamlne 10 1000 
N-nitrosodinpropylamine 10 1000 
Ethyl methanesulfonate 10 1000 
Fluoranthene 2.3 225 
Hexachlorobenzene 2.0 190 
Hexachlorobutadiene 0.93 90 
Hexachlorocyclopentadiene 10 1000 
Hexachloroethane 1.6 165 
lsodrin 6.1 1000 
Hexachlorophene 10 1000 
Hexachloropropene 10 1000 
lndeno(1,2,3-c,d)pyrene 3.8 365 
lsosafrole 10 600 
Methapyrilene - -
3- MethylcholantlTene 5.7 555 
Methyl methanaaulfonate 10 1000 
Naphthalene 1.0 165 
1,4-Naphthoquinone 10 1000 
1-Naphthylamine 10 1000 
2-Naphthylamina 10 1000 
p-Nitroanmne 10 1000 
Nitrobenzene 2.0 190 
4-Nitrophenol 2.5 240 
4-Nitroquinoline-N-oxide - -
N-Nitroaodiphanylamine 2.0 190 
N-Nitroaodl-n-butylamine 10 1000 
N - Nitroaodiethylamine 10 1000 
N-Nitrosodimethylamine 10 1000 
N-Nitrosomethylethylamine 10 1000 

continued next page (see last page·ot iable for notes}" 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RE SUL TS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

~~. 5 SC 6 5 SC • •• 
22-24 20-22 56-58 

HAfJ084 HA60QO HA6086 
0/25/91 9/30/91 9/25/01 

1.2 1.2 1.1 
un/Kn un/Kn u-'Kn 

UJ UJ UJ 
u u u 
u u u 
u u u 
- - -
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

UJ UJ UJ 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

IND IND IND 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

IND IND IND 
u u u 
u u u 
u u u 
u u u 
u u u 

SC 4 15 SC • 15 SC 6 40 
32-34 30-32 54-56 

HA6085 HA6001 HAGOS2 
9/25/91 9/30/91 9/30/91 

1.3 1.2 1.1 
u-'Kn u-'Kn ua/Kn 

UJ UJ UJ 
u u u 
u u u 
u u u 
- - -
u u u 
u u u 
u u u 
u u UJ 
u u u 
u u u 
u u u 
u u u 
u u UJ 

UJ UJ UJ 
u u u 
u u UJ 
u u UJ 
u u u 
u u u 
u u u 
u u UJ 
u u UJ 
u u u 
u u u 
u u u 

IND IND IND 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

IND IND IND 
u u UJ 
u u u 
u u u 
u u u 
u u u 



Dames and Moore Sample Number 
Sample Depth (ft) 
Laboratory Sample Number 
Sampling Date Quant Quant 
Dilution Factor Limit limit 
Units u•'L un1K ... 
APPENDIX IX SEMIVOLATILE COMPOUNDS (Contin ued) 

N-Nitrosomorpholine 10 1000 
N-Nitrosopiperidine 10 1000 
N-Nitrosopyrrolodine 10 1000 
5-Nitro-o-toluidine 10 1000 
Pentachlorobenzene 10 1000 
Pentachloronitrobenzene 10 1000 
Pentachlorophenol 3.7 365 
Phenacetin 10 1000 
Phenol 1.5 150 
m-phenylenediamine 10 1000 
o - phenylenediamine 10 1000 
p-phenylenediamine 10 1000 
2-Picoline 10 1000 
Pronamlde 10 1000 
Pyridine 10 1000 
Safrole 10 1000 
1,2,4,5-Tetrachlorobenzene 10 1000 
2,3,4,6-Tetrachlorophenol 10 1000 
Tetraethyldithiopyrophospha - -
o-Toluidine 10 1000 
1,2,4-Trichlorobenzene 2.0 190 
2,4,5-Trichlorophenol 10 1000 
2,4,6-Trichlorophenol 2.8 275 
0,0,0-Triethyl phosphorothi - -
sym-Trinilrobenzene - -
Benzyl alcohol 10 1000 
Dibenzofuran 10 1000 
lsophorone 2.3 225 
2-Methylnaphthalene 10 1000 
o-NitroanUine 10 1000 
m-Nitroaniline 10 1000 
4-Chlorophenyl phenyl ether 4.3 425 

continue-cf next page (see last paQ9 Of tab"I0 for notes) 

~ 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

sc-4-5 SC-8-5 SC-4-40 
22-24 20-22 56-58 

HA6084 HA6090 HA.6086 
9/25/91 9/30/91 9/25/91 

1.2 1.2 1.1 
ynlKn ynlKn ua/Ko 

u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
- - -

IND IND IND 
u u u 
u u u 
u u u 
u 260 J 450 J 
u u u 
u u u 
u u u 

SC-4-15 SC-6-15 SC-6-40 
32-34 30-32 54-58 

HA.6085 HA.6091 HA6092 
9/25/91 9/30/91 9/30/91 

1.3 1.2 1.1 
unlKa u-'Kn u-'Kn 

u u u 
u u u 
u u u 
u u UJ 
u u u 
u u UJ 
u u UJ 
u u UJ 
u u u 
u u u 
u u u 
u u u 
u u u 
u u UJ 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
- - -

IND IND IND 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 



Dames and Moore ~pie Number 
Sample Depth (ft) 
laboratory Sample Number Quant Quant 
Sam piing Dale limit limit 
Units ua/l ua/Kn 
INORGANIC PARAMETERS 

Antimony 60 6000 
Arsenic 10 1000 
Barium 20 2000 
Beryllitm 1.0 100 
Cadmium 2.0 200 
Chromium 10 1000 
Cobalt 20 2000 
Copper 10 1000 
Lead 5.0 500 
Mercury 0.20 80 
Nickel 20 1000 
Selenium 5.0 500 
Silver 10 1000 
Thallium 10 1000 
en 50 5000 
Vanadhxn 20 2000 
Zinc 20 2000 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

SC-4-5 SC-6-5 SC-4-40 
22-24 20-22 58-58 

HA.6084 HA.8090 HA.6086 
9/25/91 9/30/91 9/25/91 

uo/Ka u--/K .. uo/Kn 

u u u 
8500 9600 11000 

50000 46000 27000 
690 660 630 

3100 3300 3400 
18000 17000 15000 
9200 13000 12000 

21000 32000 29000 
10000 16000 31000 

u u u 
25000 34000 31000 

BMDL J BMDL J BMDL J 
u u BMDL 

UJ BMDL BMDL J 
35000 33000 32000 
21000 22000 19000 
45000 63000 59000 

LEGEND: 
u Com pound was not detected at laboratory method detection limit. 
J Estimated value due to limitations identliad during the quality assurance review. 

SC-4-15 
32-34 

HA.6085 
9/25/91 

u-1Kn 

u 
16000 
13000 

380 
3400 
8600 

13000 
42000 
24000 

u 
29000 

BMDL J 
u 

BMDL 
27000 
13000 
50000 

UJ 
B 

eported method detection limit ia estimated due to limitations identified during the quality assurance review. 
Compound was detected In a laboratory and/or field blank at similar concentrations, May 
represent laboratory and/or field contamination. 
No standard available. Compound waa qualitatively searched for. 

IND Indeterminate. Standard and/or spikes could not be detected at method detection limit. 

tiC-G-15 SC-6-40 
30-32 54-56 

HA.6091 HA6092 
9/30/91 9/30/91 

ua/Ka un/Kn 

u u 
16000 "11000 
12000 23000 

410 570 
3700 3400 
8600 14000 

12000 12000 
46000 34000 
23000 16000 

u u 
28000 J 30000 
BMDL J BMDL J 

BMDL BMDL 
BMDL BMDL J 
32000 33000 
14000 18000 

81000 J 55000 

Discrepancies may exist between the laboratory data tables and the data validation summary tables due to variations in tho rounding of calculations. 





DATA VALIDATION/QUALITY ASSURANCE REVIEW 
PHASE U RCRA FACILITY INVESTIGATION 

CHEM WASTE MANAGEMENT, INC.· CHICAGO INCINERATOR 
SAMPLE COLLECTION DATES: OCTOBER 2 • OCTOBER 3, 1991 

DAMES & MOORE JOB NO.: 13963-055-192 

LABORATORY REPORT Nos.: 101353, 101357 & 101362 

INTRODUCTION 

Fourteen (14) soil samples, plus two (2) field-duplicate samples, one {1) 
field-blank sample and two (2) trip-blank samples were collected and submitted to 
Environmental Testing Corporation (ETC) of Edison, New Jersey {1992 Illinois 
Certification No. 100224) for the analyses of RCRA Appendix IX heated purge and 
trap (HP /T) volatile organic compounds, purge and trap (P /T) volatile organic 
compounds, semivolatile organic compounds (base/neutral and acid extractable organic 
compounds) and metals. All samples included in this review are listed on Table 1. All 
samples were analyzed following USEPA SW-846 methodologies. 

A data validation review was performed on all data prepared under a 
modified CLP-SOW 3/90 CLP-I data deliverable format. Data were examined to 
assess the usability of the results, as well as to assess compliance relative to data 
package deliverable requirements. The organic data review is based upon a rigorous 
review of the reported hold times, surrogate recoveries, blank spike recoveries, matrix 
spike and matrix spike duplicate summaries, blank contaminants, internal standard area 
performance, Gas Chromatography /Mass Spectroscopy (GC/MS) tuning and calibration 
data. 

The inorganic data quality review is based on a review of the reported 
hold times, blank analysis results, blank spike recoveries, matrix spike and duplicate 
results, instrument calibration verification, post-digestion spike recoveries and 
Inductively Coupled Plasma (ICP) serial dilution analysis. 

Details of the data validation/qm•'ity assurance review are presented in 
the narrative section of the report. The data 1s summarized on Table 1 of the report. 
Data qualifiers have been placed next to the results so that the data user can quickly 
assess the qualitative and/ or quantitative reliability of the reported result. This report 
was prepared to provide a critical review of the laboratory analysis and reported 
chemical results. Quality assurance reviews of laboratory-generated data routinely 
identify problems associated with analytical measurements, even from the most 
experienced and capable laboratories. 

l 



This review has been performed in accordance with the requirements 
specified in the "Laboratory Data Validation Functional Guidelines for Evaluating 
Organic Analyses" dated February 1988 and "Laboratory Data Validation Functional 
Guidelines for Evaluating Inorganic Analyses" dated July 1988. 

TABLE l 

SAMPLES INCLUDED IN REVIEW 

Sample ID Lab ID Date Collected Test Requested 

Log Link No. 101353 

SC-2-5 HA6096 10/2/91 RCRA Appendix IX HP /T VOA, P /T VOA, BNA & Metals 
SC-2-15 HA6097 10/2/91 RCRA Appendix IX HP /T VOA, P /T VOA, BNA & Metals 
FB-100291 HA6107 10/2/91 RCRA Appendix IX HP /T VOA, P /T VOA, BNA & Metals 
TB-100291 HA6111 10/2/91 RCRA Appendix IX HP /T VOA, P /T VOA, BNA & Metals 
TB-100391 HA6112 10/3/91 RCRA Appendix IX HP /T VOA & P /T VOA 

Log Link No. 101357 

SC-1-5 HA6087 10/6/91 RCRA Appendix IX HP /T VOA, P /T VOA, BNA & Metals 
SC-1-15 HA6088 10/6/91 RCRA Appendix IX HP /T VOA, P /T VOA, BNA & Metals 
SC-1-40 HA6089 10/6/91 RCRA Appendix IX HP /T VOA, P /T VOA, BNA & Metals 
SC-7-15 HA6098 10/6/91 RCRA Appendix IX HP /T VOA, P /T VOA, BNA & Metals 
SC-7-40 HA6101 10/6/91 RCRA Appendix IX HP /T VOA, P /T VOA, BNA & Metals 
SC-3-5 HA6102 10/5/91 RCRA Appendix IX HP /T VOA, P /T VOA, BNA & Metals 
SC-3-15 HA6103 10/5/91 RCRA Appendix IX HP /T VOA, P /T VOA, BNA & Metals 
SC-3-40 HA6104 10/5/91 RCRA Appendix IX HP /T VOA, P /T VOA, BNA & Metals 
1DUP100591 HA6105 10/5/91 RCRA Appendix IX HP /T VOA, P /T VOA, BNA & Metals 
TB100791 HA6113 10/5/91 RCRA Appendix IX HP /T VOA & P /T VOA 

Log Link No. 101362 

SC-7-5 HA6106 10/5/91 RCRA Appendix IX HP /T VOA, P /T VOA, BNA & Metals 
SC-5-5 HA6398 10/9/91 RCRA Appendix IX HP /T VOA, P /T VOA, BNA & Metals 
SC-5-15 HA6399 10/9/91 RCRA Appendix IX HP /T VOA, P /T VOA, BNA & Metals 
SC-5-40 HA6400 10/9/91 RCRA Appendix IX HP /T VOA, P /T VOA, BNA & Metals 
2DUP100991 HA6404 10/9/91 RCRA Appendix IX HP /T VOA, P /T VO/' BNA & Metals 
C-2-40 HA6406 10/3/91 RCRA Appendix IX BNA 
FB100991 HA6108 10/9/91 RCRA Appendix IX HP /T VOA & P /T VOA & BNA 
TB100991 HA6114 10/9/91 RCRA Appendix IX HP /T VOA & P /T VOA 

Legend: 

HP /T Healed Purge and Trap 
P /T Purge and Trap 
VOA Volatile Organic Compounds 
BNA Semivolatile Organic Compounds (Base/Neutral and Acid-Extractable Organic 

Compounds) 

2 



GENERAL COMMENTS 

With regard to the data package deliverables, most of the requirements 
were met with the exception of the metals fraction. This reviewer has observed that 
for the ICP concentrations reported at 10 to 15 times above the method detection limit 
(MDL), the data validation cannot reproduce the laboratory reported results. The 
calculation obtained during data validation is consistently higher than the laboratory 
reported concentration. This is due to the fact that the interelement correction factors 
in the ICP instrument have been externally calculated in the system. Since this external 
interelement correction factor is not available for review, the reported results for low 
level samples cannot be reproduced. It should be noted that positive ICP reported 
results that are significantly above than the MDL (approximately 100 times higher or 
more) were reproduced and validated, since this interelement correction factor becomes 
negligible at higher concentrations. It is this reviewer's opinion that data usability is 
not impacted. The data review assumes that the low level reported concentrations (10 
to 15 times the MDL) are correct as reported. 

DATA QUALIFIERS 

Overall, the data quality is good. The data validation review has 
identified aspects of the analytical data that require _qualification. To confidently use 
any of the data within the data set, the data user should understand the limitations and 
qualifications presented. With regard to data usability, the following qualifiers are 
offered based upon the data provided. 

ORGANIC QUALIFIERS 

Hold Times: 

• Samples SC-1-5, SC-1-15, SC-1-40, SC-7-15, SC-7-40 and SC-7-5 were 
extracted for semivolatile organic compounds 3 days outside the hold 
time requirements. Samples SC-3-5, SC-3-15, SC-3-40 and 1DUP100591 
were extracted 4 days outside the hold time requirement for semivolatile 
organics. The positive and non-detected results of these samn' ~s may be 
biased low and have been flagged (J /UJ) estimated. 

Blank Contamination: 

• Due to the presence of di-n-butyl phthalate and bis(2-ethylhexyl)phtha­
late in the semivolatile laboratory blanks associated with all data sets, 
positive results in all samples are qualitatively questionable and have 
been flagged (B) on the summary table. 
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Surrogate Recoveries: 

• The volatile surrogates, toluene-d8 and bromofluorobenzene (BFB), were 
recovered outside the control limits (high for toluene-d8 and low for 
BFB) for sample SC-2-15. The sample was re-analyzed with toluene-d8 
only outside the control limits (high). The initial analysis was reported 
by the laboratory. The positive volatile compound results are regarded 
as estimated values and have been flagged (J) on the summary table. 
There is no impact on the non-detected results. It should be noted that 
these samples have also been flagged based on the assessment of the 
internal standard area performance (see Internal Standard Area Counts 
section of the report). 

• The volatile surrogate, toluene, for samples SC-1-40, SC-7-15, SC-3-15, 
SC-3-40, SC-5-40 and ZDUP-100991, the surrogate compounds BFB for 
sample SC-7-15 and 1,2-dichloroethane-d4 (DCA) for sample SC-5-15, 
were recovered outside the control limits (high). These samples were re­
analyzed and the majority of toluene recoveries were outside the control 
limits (high). The initial analyses for these samples was reported by the 
laboratory. The positive volatile compound results are regarded as 
estimated values and have been flagged (J) on the summary table. There 
is no impact on the non-detected results. It should be noted that the 
volatile compound results for these samples have been flagged based on 
the assessment of the internal standard area performance (see Internal 
Standard Area Counts section of the report). 

• The acid-extractable surrogate compound, tribromophenol, was recovered 
outside the control limits (low) for samples SC-1-5, SC-1-15, SC-7-15, SC-
7-4, SC-7-5, SC-5-5 and SC-5-40 and may be biased low. With the 
exception of samples SC-5-5 and SC-5-40, all other samples have been 
qualified based on the extraction hold time exceedence. No qualifier has 
been applied to samples SC-5-5 and SC-5-40 since only one surrogate per 
sample is outside the control limits. 

Internal Standard Area Counts: 

• The area counts of the following volatile internal standards were reported 
outside the control limits (low). The samples were re-analyzed and all 
internal standards area counts were outside the control limits (low) which 
may indicate matrix effects. For these samples, the initial analyses were 
reported by the laboratory. The positive and non-detected volatile 
compounds quantitated against the associated internal standard may be 
biased low and have been flagged (J /UJ) estimated on the summary 
table. 



Sample ID 

SC-2-15 
SC-1-40 
SC-7-15 
SC-7-40 
SC-3-15 
SC-3-40 
SC-5-5 
SC-5-40 
2DUP100991 

Volatile Internal Standard 

All Internal Standards 
All Internal Standards 
Difluorobenzene & Chlorobenzene-d5 
Difluorobenzene & Chlorobenzene-d5 
Difluorobenzene & Chlorobenzene-d5 
Difluorobenzene & Chlorobenzene-d5 
Cblorobenzene-d5 
Difluorobenzene & Cblorobenzene-d5 
Chlorobenzene-d5 

• The area counts of the semivolatile internal standards, chrysene-d 12 and 
perylene-dl2, were outside the control limits for samples SC-2-5 and SC-
2-15, SC-5-15 and SC-2-40. The positive and non-detected compounds 
quantitated against these internal standards may be biased low and have 
been flagged (J/UJ) estimated on the summary tables. 

• The area counts of the semivolatile internal standard, perylene-d12 for 
samples SC-1-5, SC-1-15 and 1DUP100591, and chrysene-d12 for sample 
1DUP100591 only, were outside the control limits (low) and may be 
biased low. The positive and non-detected compounds quantitated 
against this internal standard may be biased low and have been flagged 
(J /UJ) estimated on the summary tables. Note that these samples have 
been qualified based on the extraction hold time exceedence. 

Matrix Spike and Matrix Spike Duplicate (MS/MSD) Summary: 

The volatile matrix spiking compound, acetonitrile, was recovered outside 
the control limits (high) for samples SC-2-lSMS/MSD and may be biased 
high. No qualifier has been applied since this compound was non­
detected in the unspiked sample. 

• The volatile matrix spiking compound, acrylonitrile, was recovered 
outside the control limits (low) for the blank spike associated with ETC 
Log Link No. 101353. The non-detected results of this compound in the 
associated samples may be biased low and have been flagged (J /UJ) 
estimated. 

The reproducibilities of the volatile spiking compounds, carbon disulfide 
and trans-1,3-dichloropropene, for samples SC-2-SMS/MSD and SC-5-
lSMS/MSD are poor. The non-detected results of these compounds in 
the unspiked samples are regarded as estimated values and have been 
flagged (UJ) estimated on the summary tables. 
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The volatile spiking compound, acrylonitrile, in samples SC-1-SMS/MSD 
and SC-5-15 MS/MSD were reported outside the control limits (low). 
The non-detected results of this compound in the unspiked sample may 
be biased low and have been flagged (UJ) estimated on the summary 
table. 

• The volatile blank spike recoveries of methyl bromide, carbon disulfide, 
chloroethane, dichlorofluoromethane, methylene chloride, trans-1,3 
dichloropropylene, iodomethane, methyl ethyl ketone (MEK), toluene, 
vinyl chloride, acetone, ethyl benzene, styrene and (total) xylenes, were 
recovered outside the control limits (low). The positive and/or non­
detected results of these compounds in all samples may be biased low 
and have been flagged (J/UJ) estimated on the summary tables. 

• The reproducibility of the acid-extractable spiking compound, 2,4-
dimethylphenol, for samples SC-2-SMS and SC-2-SMSD is poor. The 
non-detected result of this compound in the unspiked sample of SC-2-5 
is regarded as an estimated value and has been flagged (UJ) on the 
summary tables. 

• The base/neutral spiking compound, 2,4-dinitrotoluene, was recovered 
outside the control limits (high) for samples SC-2-SMS/MSD and may be 
biased high. No qualifier has been applied since this compound was non­
detected in the unspiked sample. 

• In the base/neutral blank spike analysis, the recovery of di-n-butyl 
phthalate was outside the control limits (high). The positive results of 
this compound in all samples may be biased high and have been flagged 
(J) estimated. There is no impact on the non-detected results and no 
qualifier has been applied. 

• Samples 1DUP100591 and 2DUP100991 were collected and submitted to 
the laboratory as a blind field duplicates of samples SC-3-5 and SC-5-5 
respectively. The reproducibility of the organics results are good, 
providing a positive indication of the field techniques and laboratory 
precision associated with the samples. 

Initial and Continuing Calibrations: 

• Due to the high difference between the initial and continuing calibrations 
response factors, all positive results for the following HP /T and TCL 
volatile compounds have been flagged (J) estimated. The actual 
detection limits may be higher than reported and have been flagged (UJ) 
estimated on the summary table. 
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Analytc Log Link 

Acetone 101357 

All HP /T VOA Compounds 101362 

Aero le in 101363 

Acrylonitrile 101362 
101357 

Isobutyl Alcohol 101362 

Methylene Chloride, 101357 
Chloroethane & Iodomethane 

Associated Sample 

1DUP100591 & SC-5-15 

TB-100291 

All Samples 

All Samples 
SC-1-15, SC-1--4-0, SC-7-15, SC-7-40, 
SC-3-5, SC-3-15, SC-3-40, lDUP-
100591 & SC-7-5 

FB-100291 

SC-1-5, SC-7-15, SC-7-40, SC-3- 5, 
SC-3-15, SC-3--40, SC-5-40 & 
2DUP100991 

• Due to the high difference between the initial and continuing calibration 
response factors, all positive results for the following TCL and Appendix 
IX semivolatile compounds have been flagged (J) estimated. The actual 
detection limits may be higher than reported and have been flagged (UJ) 
estimated on the summary table. 

Analyte Log Link 

2,3,4,5-Tetrachlorophenol 101353 

3,3'Dichlorobenzidine 101353 

7,12-Dimethylbenzo(a)- 101357 
anthracene 

Hexachlorocyclopenta- 101353 
diene, o-Nitroaniline, 101357 
4-Nitrophenol & p-Nitroaniline 

Diphenylamine 101353 

Aniline, Benzoic acod, 101537 
N-Nitroso-di-n-propyl-
amine & Indeno(l,2,3-cd)pyrene 

Associated Sample 

FB-100291 & SC-2-5 

FB-100291 

SC-1-15 

SC-2-5 & SC-2-15 
All Samples 

SC-2-5 

SC-1-15 

The response factor of the volatile compound, methyl ethyl ketone 
(MEK) in all initial/continuing calibrations is less than 0.05. Positive 
results of these compounds may be biased low and have been flagged (J) 
estimated. The non-detected results are regarded as unusable and have 
been flagged (R) on the summary table. 
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In the GC/MS initial and continuing calibrations, the response factors of 
the following semivolatile compounds are less than 0.05. The positive 
results of these compounds may be biased low and have been flagged (J) 
estimated. The non-detected results of these compounds are regarded 
as unreliable and have been flagged (R) estimated. 

Compound 

4-Aminobiphenyl 

3,3' -Dimethylbenzidine 

7,12-Dimethylbenzo-
( a )anthracene 

Hexachlorophene 

Additional Comments: 

Log Link 

101353 

101353 

101353 
101357 

101357 

Associated Sample 

All Samples 

SC-2-5 

SC-2-5 
SC-1-5, SC-7-5, SC-5-5, SC-5-15 and 
2DUP100991 

SC-7-40, SC-3-5, SC-3-15, SC-3-40, 
1DUP100591, SC-7-5, SC-5-5, SC-5-
15, SC-5-40 & 2DUP100991 

As per the requirements, all values calculated below the method 
detection limit should be considered estimated and have been flagged (J) 
on the data table. 

INORGANICS PARAMETER QUALIFIERS 

Hold Times: 

All samples were digested and analyzed within the required hold time 
criteria for all metals analyses. 

Blank Contamination: 

Trace presence of chromium and tin have been identified in the 
laboratory blank associated with data set 101357. However, there is no 
impact on data usability since the reported results are greater than 5 
times the blank concentrations and all chromium and tin results are 
regarded as "real" values. 

Instrument Calibration and Verification: 

The initial and continuing calibration verification recoveries of all metals 
were reported within control limits. 
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ICP Serial Dilution: 

In the ICP serial dilution of sample SC-2-5, the percent differences of 
copper, nickel and zinc were outside the control limits. The positive 
results of these analytes are regarded as estimated values and have been 
flagged (J) on the summary tables. 

• The percent differences of the ICP serial dilution analyses of chromium, 
nickel and zinc for sample SC-1-5, and beryllium, copper, nickel and zinc 
for sample SC-5-15 were outside the control limits. The positive results 
of these analytes in the associated samples are regarded as estimated 
values and have been flagged (J) on the summary tables. 

Matrix Spike and Duplicate Summary: 

Due to the low matrix spike recoveries of antimony, nickel, zinc, 
selenium and thallium for sample SC-2-SMS and antimony and selenium 
for sample SC-5-15, the positive results and non-detected results of these 
analytes in the unspiked samples may be biased low have been flagged 
(J /UJ) estimated on the summary tables. 

• The matrix spike recoveries of arsenic and lead in sample SC-2-SMS and 
copper, nickel, and vanadium in sample SC-5-ISMS were outside the 
control limits (high). The positive results of these analytes in the 
unspiked samples may be biased high and have been flagged (J) estimat­
ed on the summary tables. 

Due to the high relative percent differences (RPD) associated with the 
duplicate analyses of selenium and thallium in sample SC-1-5, positive 
results have been flagged (J) estimated. 

Samples IDUP100591 and 2DUPI00991 were collected and submitted to 
the laboratory as a blind field-duplicates of samples SC-3-5 and SC-5-5 
respectively. The reproducibility of the metals results are good, providing 
a positive indication of the field techniques and laboratory precision 
associated with the samples. 

Post-Digestion Spike Recoveries: 

The post-spike recoveries of the following analytes were recovered 
outside the control limits (low). Positive and/or non-detected results of 
these analytes for the associated samples may be biased low and have 
been flagged (J) estimated. 
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Analyte 

Selenium 

Thallium 

Data Set 

101353 
101357 

101353 

Associated Sample 

SC-2-5 & SC-2-15 
All Samples 

SC-2-5 & SC-2-15 

• The post-spike recoveries of thallium for samples SC-3-5 and SC-5-5 were 
outside the control limits (high) and may be biased high. The positive 
thallium result in sample SC-3-5 has been flagged (J) estimated. There 
is no impact on the data quality for the non-detected thallium result in 
sample SC-5-5 and no qualifier has been applied. 

Additional Comments: 

The laboratory reports several inorganic results as below the method 
detection limit (BMDL). These are reported as BMDL on Table 2. The 
actual concentrations were not calculated during the data validation 
review since the interelement coefficient factors were not provided. 
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Dames and Moom ~le Number SC 2 5 
Labo-ry Sample _, HA0096 
Sampling Date Quant Quant 10/2/91 
Dilution Facbr Limit Limit 1.2 
Units -~· ·~""' -~-IEATEO P{TVOI.ATILE COMPOlil,cJS 

Aootonrnie 15 15 u 
Ac10lein 20 20 UJ 
Acrybnitrile 10 10 UJ 
1,4-Dioxane 300 300 u 
Ethyl cyande 40 40 u 
1-utyl alcohol 230 230 u 
~thacrybnitrie 110 110 u 

oontinued on next page (see last page brno1es) 

TABLE 2 
SUMMARY OF ANALYTICAL RESUI. TS 

PHASE II INVESTIGATION 
CIEMICAL WASTE MANAGEMENT 
CHICAGO IM:ll'ERATOR FACIUJY 

,;i l.. 2 15 FB 100291 I 11:1 10291 ·~ 10391 
HA6097 HA.8107 HA6111 HA6112 
10/2/91 10/2/91 10/2/91 10/3/91 

1.2 1.0 1.0 1.0 --~ ··-• ··-· ··-· 

u u UJ u 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
u u UJ u 
u u UJ u 
u UJ UJ u 
u u UJ u 

SC 1 5 , ... 1 1 15 SC 1 40 SC 7 15 SC 7 w7 
HA6087 HA606II - HA0096 HA6101 I 
10/6/91 10/6/91 10/6/91 10/6/91 10/6/91 

1.2 1.3 1.1 1.2 1.1 
·--~ ··-·- ·-·- --~ --~ 

u u u u u 
u u u u u 

UJ u UJ UJ UJ 
u u u u u 
u u u u u 
u u u u u 
u u u u u 

) 



LNllfflffl and Moore Sample Nun'lber Sc; 2 5 
l.Bbombry Sample l'bnber HA.6096 
Sampfing Dalo Quant Quant 10/2/91 
Dilution Fack>r Limit Limit 1.2 
Units ··-• ··-•- ,_,._ 
APPEOOiX IX P/TVOl.ATILE COMPOUN s 

Benzem 4.4 4.4 u 
fltelhyl bromide 10 10 UJ 
Carbon disulfide 10 10 UJ 
Chloroe1hane 10 10 UJ 
Chlorobenzene 6.0 6.0 u 
2-Chbro-1,3-buiadiene - - u 
Chlorofonn 1.6 1.6 u 
Methyl chloride 10 10 u 
3-Chbropropene 10 10 u 
1,2-Dibromo-3-chloropiopane 10 10 u 
1,2-Dibl0n108thane 10 10 u 
Dibromomethan& 10 10 u 
1,4-Dichb IO- 2-butsne 10 10 u 
Dichbrodifluorome1hans 10 10 u 
1,1-Dichbroelham 4.7 4.7 u 
1,2-Dichb!Oethane 2.8 2.8 u 
1,2-Dichbroethene (trans) 1.6 1.6 u 
1,1-Dichbroethem 2.8 2.8 u 
Methylene Chloride 2.8 2.8 UJ 
1,2-Dichbropropane 6.0 6.0 u 
cis-1,3-Dichbropropene 5.0 5.0 u 
lmns- 1, 3-Dkflb !Opropene 10 10 UJ 
ChlorodiblOITIOOl9tham 3.1 3.1 u 
Dichbrobrornornethane 2.2 2.2 u 
Elhyl melhacrylalo 10 10 u 
lodomolhane 10 10 UJ 
Melhyl ethyl ketone 10 10 A 
Me lhyl methacrylate 10 10 u 
Pentachbroethane - - u 
1, 1, 1,2-Tetrachloroethane 10 10 u 
1, 1,2,2-Tetrachloroethane 4.1 4.1 u 
Tetrachbroethernll 4.1 4.1 u 
Carbon Tetrachbride 2.8 2.8 u 
Toluene 6.0 6.0 UJ 
8101T10brm 4.7 4.7 u 
1, 1, 1-Trichbroethene 3.8 3.8 u 
1, 1,2-Trichbroethane 5.0 5.0 u 

continued on next page (SN last page brnotes) 

TAl!LE 2 (conmued) 
SUMMARY OF ANALYTICAL IESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASJE MANAGEMENT 
CHICAGO INCll'£RATOR FACIUIY 

SC 2 15 FB 100291 IH· 10291 1B 10391 
HA.6097 HA.6107 HA.6111 HA.6112 
10/2/91 10/2/91 10/2/91 10/3/91 

1.2 1.0 1.0 1.0 ,_,._ ·-• ··-· ··-· 

UJ u u u 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ u u u 
UJ u u u 
UJ u u u 
UJ u u u 
UJ u u u 
UJ u u u 
UJ u u u 
UJ u u u 
UJ u u u 
UJ u u u 
UJ u u u 
UJ u u u 
UJ u u u 
UJ u u u 
UJ UJ UJ UJ 
UJ u u u 
UJ u u u 
UJ UJ UJ UJ 
UJ u u u 
UJ u u u 
UJ u u u 
UJ UJ UJ UJ 
R R R R 

UJ u u u 
UJ u u u 
UJ u u u 
UJ u u u 
UJ u u u 
UJ u u u 
UJ UJ UJ UJ 
UJ u u u 
UJ u u u 
UJ u u u 

- 1 5 
HA.0087 
10/6/91 

1.2 ,_..., 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
R 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 

_, 1 15 = 1 40 SC 7 15 SC 7 40 
HAflll88 IWI089 HA.6096 HA.6101 

10/6/91 10/6/91 10/6/91 10/6/91 
I 1.3 1. 1 1.2 1. 1 ,_.., --~ --~ ·--~ I 
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UJ UJ UJ UJ i 

UJ UJ UJ UJ I 
UJ UJ UJ UJ I 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 

I UJ UJ UJ UJ 
UJ UJ UJ UJ 

I UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
R R R R 

w UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
w UJ UJ UJ 
w UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ I 



Dames and Moore Sample ltmber SC 2 5 
Laboratory Somp6B Number HA6096 
~lmgDam Quant Quant 10/2/91 
Dilution Factor linit linit 1.2 
Units ·--
APPEMJIX DC P{T Voi.A TILE COWOUn S( .d) 

T richloroe1hene 1.9 1.9 u 
T richlorofh . .oromethane 10 10 u 
1,2,3-Trichbropropane 10 10 u 
Vinyl Chloride 10 10 UJ 
Acekme 10 10 UJ 
E1hylberuene 7.2 7.2 UJ 
2-Hoxanone 10 10 u 
Methyl isobutyl ketone 10 10 u 
Sty"""' 10 10 UJ 
Vinyl acetate 10 10 u 
m-Xytene 10 10 UJ 
o,p-Xylenes 10 10 UJ 

_.__, _ ... -- __ .,... page ( page 

TABLE 2 (conmuod) 
SUMMARY OF ANAL Y11CAI. RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WAS'TE MANAGEMENT 
CHICAGO 11\CINERATOA FACIUlY 

SC 2 15 FB 100291 IIUI 10291 '" 10391 
HA6097 HA6107 HA6111 HA6112 
10/2/91 10/2/91 10/2/91 10/3/91 

1.2 1.0 1.0 1.0 
. -•- ·-· ·-· ·-· 

UJ u u u 
UJ u u u 
UJ u u u 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ u u u 
UJ u u u 
UJ UJ UJ UJ 
UJ u u . u 
UJ UJ UJ UJ 
UJ UJ UJ UJ 

SC 1 5 
HAllOll7 
10/6/91 

1.2 ,_,._ 

u 
u 
u 

UJ 
UJ 
UJ 
u 
u 

UJ 
u 

UJ 
UJ 

... 1 1 15 SC 1 40 SC 7 15 "'-' 7 40 
HA6066 HAll009 HA6096 HA6101 
10/6/91 10/6/91 10/6/91 10/6/91 

1.3 1.1 1.2 1.1 ,_,._ ,_..., ·-•- ··-•-

u UJ UJ UJ ' 
u UJ UJ UJ 
u UJ UJ UJ 

UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
u UJ UJ UJ 
u UJ UJ UJ 

UJ UJ UJ UJ 
u UJ UJ UJ 

UJ UJ UJ UJ 
UJ UJ UJ UJ 



Dames and Mooru Sample Number 
Labonlbry Sample Number 

Samplmg """' Quent Quent 

Dilution FactDr limit lmt 
Units -~· -~-APPEMJIX IX SEMIVOl.ATILE COMPOU uS 

Aoe1ophenone 10 1000 
2-Aoetylaminofluorene 10 1000 
4-Aminobiophenyl 10 1000 
Aniline 10 1000 
Aramita 10 1000 
Benzo(a)anthracena 8.0 790 
Benzo(b)flloranthene 4.9 490 

Ben,o(a)PY"'"" 2.8 250 
Bis(2-Chloroe1hoxy)me1hane 5.5 540 
Bis(2-chloroethyQ ether 5.9 550 
Bis(2-chloroisopropyl)ether 5.9 550 
8 is(2-E1hylhexy\ phha .. 10 1000 
4-BIOlllOphanylphenyl ether 2.0 190 
Butylbenzylphhla., 10 1000 
2-sec-Butyl-4,6-dinitrophen 10 1000 
p-Chlomnalina 10 1000 
p-Oiloro-m-cresol 3.1 300 
2-Chbranaphhlene 2.0 190 
2-Chbrophenol 3.4 330 
Ch,ysene 2.6 250 
Acenophlhene 2.0 190 
Aoenaphthy\ene 3.6 350 
Anthraome 2.0 190 
Beruo(ghjperylene 3.2 415 
Benzo(k)fluoranthene 2.6 250 
Fluoiene 2.0 190 
Phenanthrene 5.6 550 
Py..,. 2.0 190 
2-Nitrophenol 3.7 365 
o-Creool 10 1000 
m+p-Cresola 10 1000 
Oiallate 10 1000 
Dibenm(a,h)anlhmceoe 2.6 250 
Di-n-butyl ph1halate 10 1000 
1,2-Dichbrobenzene 2.0 190 
1,3-Dichbltlberuone 2.0 190 
1,4-0ichb/Obenzene 4.5 450 
3,3-0ichblObenzidine 17 1675 
2,4-0ichbrophenol 2.8 275 
2,6-Dichbrophenol 10 1000 

continued next page (see last page of table for notes). 

SC 2 5 
HAOOOO 
10/2/91 

1.2 
,~/Im 

u 
UJ 
A 
u 

UJ 
UJ 
UJ 
UJ 
u 
u 
u 

4810 B, 
u 

UJ 
u 
u 
u 
u 
u 

UJ 
u 
u 
u 

UJ 
UJ 
u 
u 
u 
u 
u 
u 
u 

UJ 
6060 8, 

u 
u 
u 

UJ 
u 
u 

TABLE 2 (mntinuod) 
SUMMARY OF ANAI.YllCAL REsu.:rs 

PHASE II IIWESTIGAllON 
CIEMICAL WAS1E MANAGEMENT 
CHICAGO IN::IIERATOR FACIU1Y 

SC 2 15 IJ""D 10ll291 I ID 10291 ,c 10091 
Hl\0097 HA6107 HA.6111 HA.6112 
10/2/91 10/2/91 10/2/91 10/3/91 

1.2 1.0 NA NA -~- ··-• ··-• ··-· 

u u NA NA 
UJ u NA NA 
R R NA NA 
u u NA NA 

UJ u NA NA 
UJ u NA NA 
UJ u NA NA 
UJ u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 

9410 B u NA NA 
u u NA NA 

UJ u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 

UJ u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 

UJ u NA NA 
UJ u NA NA 
u u NA NA 

429J u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 

UJ u NA NA 
6560 B, u NA NA 

u u NA NA 
u u NA NA 
u u NA NA 

UJ UJ NA NA 
u u NA NA 
u u NA NA 

SC 1 5 SC1 1 15 SC 1 40 ISC 7 15 

SC' 11 HA0087 HA0088 HA608II Hl\6000 HA6101 
10/6/91 10/6/91 10/6/91 10(6/91 10/6/91 

1.2 1.3 1.1 1.2 1. 1 
··-·- ··-•- ··-•- ·--•- ·-~- ' 

7i 

UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 
A A A R A 

UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 

3870.1 7000.E 7750 ..E 10900 .I 7600 .I 
UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 
UJ UJ BMDL BMDL UJ 
UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 

2620.I 4350.I 3070 JI 4250JI 8240 JI 
UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ j 



r. and Moore Semple -· 
SC 2 5 

Ullloramry Semple ,_.,., HA0096 
Semp6ng Dalo Quant Quant 10/2/111 
Dilution Fack>r Limit unit 1.2 
Un .. ··-· ~ 

,_,.., 
~ENJIX IX SEMrilOLATILE COMPOU us ( 

Diethylphttlala's 10 1000 u 
p-Dine1hylaminoazobenzene 10 1000 UJ 
7, 12-Dimelhylbenzo(a)anthra 10 1000 R 
3,3-Dimethylbenzidine 10 1000 R 
a-a-Dirre1hylphene1hylamine - - -
2,4-Dime1hylphenol 2.8 275 UJ 
Dime1hyl ph1halate 10 1000 u 
m-Dinitrobemene 10 1000 u 
4, 6-DinitJO-0-creso I 25 2400 u 
2,4-Dinitrophenol 43 4250 u 
2,4-Dinitrotoluene 5.9 580 u 
2,6-Dinitro!Dluene 2.0 190 u 
Di-n--octyl ph'tlalatB 10 1000 UJ 
Diphenylemine 10 1000 UJ 
N-niuoso-di-npropylamine 10 1000 u 
Ethyl me1hanesutbna.E 10 1000 u 
Fluomnhne 2.3 225 u 
Hexachb'°""""""" 2.0 190 u 
l-lexachb!Obutadiene 0.93 90 u 
1-tsxachbiocyclopentadiane 10 1000 u 
He.xachbroe1hans 1.6 185 u 
lsodrin 6.1 1000 u 
Hexachb,ophene 10 1000 u 
Hoxachb,opropene 10 1000 u 
lndeno(1,2,3-~d)pyreno 3.8 385 UJ 
lsosafrole 10 600 u 
Metheflyrlene - - ll'O 
3-Msthylcl'olanthrene 5.7 555 UJ 
Methyl methe.nesutlooa:be 10 1000 u 
Nophlhalene 1.6 185 u 
1,4-Naphthoquinone 10 1000 u 
1-Neph1hylamim 10 1000 u 
2-Nsphtlylamine 10 1000 u 
p-Nibt>anitina 10 1000 u 
Nitrobenle ne 2.0 190 u 
4-1-ilrophenol 2.5 240 u 
4-1',itroquholine-N-oxide - - ll'O 
N-1\itroax:liphenylamine 2.0 190 u 
N-l'\i1roaodi-n-butylamiie 10 1000 u 
N-l'i1rosodie1hylamine 10 1000 u 
N- r-.ltosod imalhylamine 10 1000 u 
N- l'itroaomethylathylamim 10 1000 u 

oontinuad on next paga·(see lastpage"-brnotes) 

TABLE 2 (contnJad) 
SUMMARY OF ANAL YTICAI. RESU. TS 

PHASE II INVESTIGATION 
CIEMICAL WASlE MANAGEMENT 
CHICAGO INCll'ERATOR FACIUTY 

SC 2 15 t"U· 100291 It,· 10291 IU 10391 
HA6097 HA.6107 HA6111 HA6112 

10/2/111 10/2/91 10/2/91 10/3/111 
1.2 1.0 NA NA ,_,._ ·-· ··-· ··-• 

u u NA NA 
UJ u NA NA 
UJ u NA NA 
UJ u NA NA 
- - NA NA 
u u NA NA 
u u NA NA 
u u NA NA 

u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 

UJ u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 

UJ u NA NA 
u u NA NA 

Ir-a:> '"" NA NA 
UJ u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 

li'D ll'O NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 

SC 1 5 
HAfl087 
10/6/111 

1.2 ,_,._ 

UJ 
UJ 
R 

UJ 
-

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 

'""' UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 

ll'O 
UJ 
UJ 
UJ 
UJ 
UJ 

-1 1 15 SC 1 40 SC 7 15 
SCHA~1~ ii 

HA6088 - HA0096 
10/6/111 10/6/111 10/6/111 10/6/91 

1.3 1.1 1.2 1. 1 ·-- ·-- ··-•- ·-·-

UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
- - - -

UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ A 
UJ UJ UJ UJ ' 
UJ UJ UJ UJ I 
UJ UJ UJ UJ 

'"° IND '""' '"° UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 

IN:J IN:J IMJ '"° UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 



~ and Moon, Sample _, :n; 2 5 
-ry Semple _, 

HA6096 
ling Dale Quan1 Quan1 10/2/91 
n FactDr Limit Limit 1.2 

. ·-· ,_ ... -•-

'APPEMJIX DrSEMN'OLATILE COMPOU uS (con -~, 
N-Nitrosomorpholine 10 1000 u 
N-Nitrosopiperidhe 10 1000 u 
N-Nrtrosopynolodine 10 1000 u 
5-Nitro-o-t:>luidine 10 1000 u 
Pentachbrobenzene 10 1000 u 
Pentachbronitrobenzene 10 1000 u 
Pentachbrophenol 3.7 365 u 
Phenacetin 10 1000 u 
Phenol 1.5 150 u 
m-phenylenediamine 10 1000 u 
o-phenylenadiemine 10 1000 u 
p-phanyktnediamine 10 1000 u 
2-Piroline 10 1000 u 
Pronamide 10 1000 u 
Pyridine 10 1000 u 
Sal1Dlo 10 1000 u 
1,2,4,5-Tetrachlorobenzene 10 1000 u 
2,3,4,6-Tetrachlorophenol 10 1000 UJ 
Tetmelhyldi1hbpyrophospha - - u 
o-Toluidire 10 1000 u 
1,2,4-Trichbrobenz.ene 2.0 190 u 
2,4,5-Trichbrophenol 10 1000 u 
2,4,6-Trichbrophenol 2.8 275 u 
0,0,0-Trielhyl phosphorolhi - - -
sym-Trinitrobenzene - - lr-D 
Benzyl alcohol 10 1000 u 
Dibeozofuran 10 1000 u 
lsophorone 2.3 225 u 
2-Methylnaph1halene 10 1000 u 
o-1\!itroanltine 10 1000 u 
m-Nitroanilhe 10 1000 u 
4-Chbrophenyl phenyl ether 4.3 425 u 

- _., __ - _., - -· .... -- - , ___ , __ £ ____ ,._ ___ ,.__, 

TABLE 2 (continuod) 
SUMMARY OF ANAL YT1CAL RESULTS 

PHASE II INIIESTIGATION 
CIEMICAL WASTE MANAGEMENT 
CHICAGO INCINEAATOR FACILITY 

SC 2 15 ~ts 100291 1B 10291 IQ" 10391 
HA6097 HA6107 HA.6111 HA6112 
10/2/91 10/2/91 10/2/91 10/3/91 

1.2 1.0 NA NA 
··-•- ·-· ·-· ·-· 

u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u UJ NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
- - NA NA 

lr-D lr-D NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 

SC 1 5 
HA6087 
10/6/91 

1.2 ,_,,_ 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
-

lr-D 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 

sc, 1 15 .,.; 1 40 SC 7 15 

SC 7 "°] HA6088 HA6089 HA6096 
HA6101 . 

10/6/91 10/6/91 10/6/91 10/6/91 
1.3 1.1 1.2 1. 1 ,_,,_ ,_,,_ ,_,,_ ··-•-

UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ ! 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ ' 
UJ UJ UJ UJ I 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ w UJ 
UJ UJ UJ UJ 
UJ UJ w UJ 
- - - -

lr-D IW lt,IJ '"° UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 

BMDL UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 

·~" 



TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 
CHICAGO INCINERATOR FACILITY 

Dames and MOore Sample Number SC-2-5 S C-2-15 FB-100291 TB-100291 TB-100391 

Laboratory Sample Number Quant Quant HA6096 

Sampling Date Limit Limit 10/2/91 

Units uo/L ua/kn un/kn 

i"NOffGANIC PARAiMETERS (METALS) 

Antimony 60 6000 UJ 

Arsenic 10 1000 6700 J 

Barium 20 2000 46000 

Beryllium 1-0 100 670 

Cadmium 2.0 200 2900 

Chromium 10 1000 17000 

Cobalt 20 2000 11000 

Copper 10 1000 26000 J 

Lead 5.0 500 13000 J 
Mercury 0.20 80 u 
Nickel 20 1000 29000 J 

Selenium 5.0 500 UJ 

Silver 10 1000 BMDL 

Thallium 10 1000 u 
Tin 50 5000 33000 

Vanadium 20 2000 22000 

Zinc 20 2000 54000 J 

LEGEND: 
u Compound was not detected at laboratory method detection limit. 

HA6097 
10/2/91 

un/kn 

UJ 
15000 
11000 

440 
3500 
9300 

13000 
50000 J 
20000 

u 
32000 J 
BMOLJ 

u 
BMDLJ 
29000 
16000 J 
90000 

Estimated value due to limitations identified during the quality assurance review. 

HA6107 HA6111 
10/2/91 10/2/91 

ua/L un/L 

u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 

J 
UJ 
B 

eported method detection limit is estimated due to limitations identified during the quality assurance review. 
Compound was detected in a laboratory and/or field blank at similar concentrations. May 
represent laboratory and/or field contamination. 

R Unreliable result. Compound may or may not be present. 
Sample analyzed at multiple dilutions. Summary table is a hybrid of diluted and undiluted results. 
No standard available. Compound was qualitatively searched for. 

IND Indeterminate. Standard and/or spikes could not be detected at method detection limit. 
BMDL Below Method Detection Limit reported by laboratory. 

HA6112 
10/3/91 

un/L 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

SC-1-5 
HA6087 
10/6/91 

un/kn 

u 
8000 

47000 
740 

1400 
18000 J 
12000 
27000 
14000 
BMDL 
30000 J 
BMOLJ 
BMDL 
BMOLJ 
31000 
24000 
48000 J 

Discrepancies may exist between the laboratory data tables and the data validation summary tables due to variations in the rounding of calculations. 

SC-1-15 SC-1-40 SC-7-151SC-7-40--

HA6088 HA6089 HA6098 HA6101 

10/6/91 10/6/91 10/6/91 10/6/91 

ua/kg un/kn ~g ·- -~g/kg 

u u u u 
2900 11000 12000 8900 

55000 21000 23000 33000 

870 J 580 580 720 

1500 1900 1800 1800 

23000 14000 16000 17000 

13000 13000 15000 12000 

25000 J 40000 40000 29000 

13000 21000 24000 21000 

BMDL BMDL BMDL BMDL 

35000 J 31000 37000 30000 

BMDL J BMDL J BMDLJ BMDL J 

BMDL BMDL BMDL u 
u 1200 1700 1200 

31000 28000 25000 28000 

27000 18000 19000 21000 

56000 J 79000 66000 61000 



Dames and Moore Sampk! Numbef SC-3-5 SC-3-15 SC-3-40 
Laboratory Sampte Number HM102 HA.6103 HA.6104 

Sam pf Ing D.!llle a-, 0U91nl 11)/5/1)1 11)/5/1)1 11)/5/1)1 
DIiution Factor Limit Limit 1.2 1.2 1.1 
Unitll " - " - " - " 

- u -
HEATID P/f VOLATILE COMPOUNDS 

Acetonitrile 15 15 u u u 
Acrole!n 20 20 u u u 
Acrylonitrile ,o 10 w w UJ 
1.4-0!01<ane 300 300 u u u 
Ethyl 01anlde 40 40 u u u 
lsobut#I alcohol 230 230 u u u 
Melhacrylonllrlle ,,. ,,. u u u 

•. --' - ----• ---- , ___ , __ , ---- -- --·--· 

TABLE 2 (oonUnued) 
SUMMARY CF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 
CHICAGO INQNB\ATOR FACIUlY 

1DUP100591 SC-7-5 SC-5-5 SC-5-15 
HM105 HA.5108 HM300 """""" 11)/5/1)1 11)/5/1)1 10/9/91 10/D/91 

1.2 1.2 1.2 1.2 
u-~- u-~- u-~- ----

u u u u 
u u u u 

w UJ u u 
u u u u 
u u u u 
u u u u 
u u u u 

SC-6-40 
H.,._ 
11)111/1>1 

1.2 u-~-

u 
u 
u 
u 
u 
u 
u 

2DUP10000 SC-2-40 2FB100091 1B10071iH 1B 1 {)OQ.g I 
H"""'4 HA6400 HM108 HA.6113 HA.6114 

10/D/91 10/D/91 10/9/91 10/7/01 10/Q/V1 

1.2 1.2 1.0 1.0 ,.o 
u-~- ---- " 

- u - yg/L 

u NA w w Uj 

u NA w w UJ 

u NA u u u 
u NA u u u 
u NA u u u 
u NA u u u 
u NA u u u 



Dames and Moore Sample Number SC-3-5 SC-3-15 BC-3-40 
laboralOfY S.mpte Number HA6102 HA6103 HM104 

Sampling Date a=• Quanl 10/5/91 10/5/91 10/5/01 
OllutionFaclof Umll limit 1.2 1.2 1.1 

Unjts u-• u-~- u - u - u -

APPENDIX IX PIT VOLATILE OOMPOU ~· 
Benzene 4.4 4.4 uu UJ uu 
Methyl bromide 10 10 uu uu UJ 
Carbon d!sulfide 10 10 UJ UJ UJ 

Chloroelhane 10 10 uu UJ UJ 
Chlorobenzene 00 0.0 uu UJ uu 
2-Chforo-1,3-butadiene - - uu UJ UJ 
Chloroform 1.0 1.0 uu uu UJ 

Methyl chloride 10 10 uu uu uu 
3-Chloropropene 10 10 uu uu uu 
1,2-Dibromo-3-chloropropi 10 10 uu UJ UJ 
1,2-Dibromoethane 10 10 UJ uu UJ 
D!bromomelhane 10 10 uu uu UJ 
1, 4-Dlchloro-2-bulene 10 10 uu UJ UJ 

D!chlorodilk.Joromalhane 10 10 uu uu uu 
1, 1-Dlchloroolhana 4.7 4.7 uu uu uu 
1,2-0lchloroelhane 2.0 2.0 uu uu uu 
1,2-0lchloroothene (trans) 1.0 1.0 uu uu uu 
1, 1-Dk::hloroolhene 2.0 2.0 uu uu uu 
Methylene Chloride 2.0 2.0 uu UJ uu 
1, 2-0lchloropropane 0.0 0.0 UJ UJ UJ 
els -1,3-0lchloropropene 5.0 5.0 UJ UJ UJ 
trens-1,3-Dlchloropropene 10 10 UJ UJ UJ 
Chlorodlbromcmethane 3.1 3.1 UJ UJ UJ 
Dlchlorobromcmelhane 2.2 2.2 UJ UJ UJ 
Ethyl meth&crylete 10 10 UJ uu uu 
lodomethene 10 10 uu w UJ 

Methyj ethyl ketone 10 10 A A A 
Methyl methacrylate 10 10 UJ uu UJ 
Panlachloroelhane - - uu uu UJ 
1. 1, 1,2-Tetrachloroelhane 10 10 uu UJ uu 
1, 1,2,2-T atrachloroethana 4.1 4.1 uu uu UJ 
Tatrachloroathane 4.1 4.1 uu UJ UJ 
Carbon Tatractilorlde 2.0 2., uu UJ UJ 
Toluene 6.0 6.0 uu uu UJ 
Bromolorm 4.7 4.7 uu uu UJ 
1, 1, 1-Trlchbroethane , .• 3.6 uu UJ uu 
1, 1,2-Trlchb,oolhane 5.0 5.0 uu uu UJ 

continued on nWll pa,ge (see last page lor nol111t1) 

TMLE 2 (oonflnued) 
SUMMARY <F ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 
CHICAGO INCINB\ATOft FACILITY 

1DUP1005U 1 SC-7-6 BC-5-5 SC-5-15 
HM105 HA0106 HM300 """""" 10/5/01 10/5/01 10/9/91 10/9/91 

1.2 1.2 1.2 1.2 
u --~- --~- --~-

uu uu u u 
uu UJ w w 
uu w UJ UJ 
uu UJ UJ uu 
uu 2.0 J UJ u 
uu uu u u 
uu uu u u 
uu UJ u u 
UJ uu u u 
UJ UJ UJ u 
UJ UJ u u 
uu uu u u 
uu uu u u 
uu uu u u 
uu uu u u 
uu uu u u 
uu uu u u 
uu uu u u 
uu uu UJ UJ 
UJ UJ u u 
uu uu u u 
UJ UJ UJ UJ 
uu w u u 
UJ UJ u u 
uu uu uu u 
UJ UJ UJ UJ 

A R A R 
uu uu u u 
UJ uu u u 
uu uu uu u 
uu uu uu u 
uu uu UJ u 
uu uu u u 
uu UJ UJ uu 
uu UJ u u 
uu UJ u u 
uu w u u 

SC-5-40 
HM400 
10/9191 

1.2 --~-
uu 
u 
u 

uu 
uu 
uu 
u 
u 
u 

UJ 
UJ 
u 
u 
u 
u 
u 
u 
u 

uu 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
u 
R 

uu 
u 

uu 
uu 
uu 
uu 
UJ 
uu 
UJ 
uu 

Z>UP10090 BC-2-40 2FB100001 TB100TIU m 1()099f 

I - - HA6106 HA6113 HM114 

10/9/U1 1...,.1 10f/,l/Q1 10{7/91 10/9/91 

1.2 1.2 1.0 1.0 LO 

u - u - - u - ._,u!},"\ u 

uu NA u u lJ 

u NA u u lJ 

u NA UJ UJ UJ 

uu NA u u u 
uu NA u u u 
u NA u u u 
u NA u u lJ 

u NA u u u 
u NA u u u 

uu NA u u u 
u NA u u u 
u NA u u u 
u NA u u u 
u NA u u lJ 

u NA u u lJ 

u NA u u u 
u NA u u u 
u NA u u u 

UJ NA u u u 
u NA u u u 
u NA u u u 
u NA u u u 
u NA u u lJ 

u NA u u u 
w NA u u u 
uu NA u u u 

A NA A A R 
u NA u u u 
u NA u u u 

uu NA u u u 
uu NA u u u 
uu NA u u u 
u NA u u u 

uu NA u u u 
u NA u u lJ 

u NA u u u 
u NA u u u 



Dames and MOClf8 Semple Number SC-3-5 SC-3-15 SC-3-40 
Labofatory Sample Number HA8102 HA8103 HA81D4 
Sampllng Dale Quant a-, 10/5191 10/5/91 10/5/91 
DIiution Factor Limit Limit 1.2 1.2 1.1 
Units u-" .--- u--- u--- u---
APPENDIX IX P/T VOLATILE COMPOU .,.._,s (uu tinued) 

Trichloroethene 1., 1., w w uu 
TrlchlorofkJoromethsne 10 10 UJ UJ w 
1.2.3-Tr!chloropropane 10 10 w w w 
Vinyl Chloride 10 10 w w w 
Acelone 10 10 UJ UJ w 
Ethytbenzene 7.2 7.2 w UJ w 
2-Hexanone 10 10 UJ UJ UJ 
Methyl lsobu\'I ketone 10 10 w UJ w 
Styrene 10 10 w UJ w 
Vinyl acetate 10 10 w UJ w 
m-Xyh;ine 10 10 UJ UJ w 
o,p-Xylenes 10 10 UJ UJ UJ 

continued on 118XTpage (see last page lor notes) 

TABLE 2 (conUnued) 
SUMMARY CF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 
CHICAGO INCINB\ATOR FACILITY 

1DUP10050 1 SC-7-5 SC-5-5 SC-5-15 
HA8105 HA8100 HM308 H ..... 

10/5/01 10/5/91 10/9/91 10/9/91 
1.2 1.2 1.2 1.2 

u--- .--- u - u -

uu w u u 
uu w u u 
w w w u 
w w UJ u 
w w w u 
w UJ UJ u 
UJ UJ u u 
w w w u 
UJ w w u 
UJ UJ u u 
w UJ UJ u 
w w UJ u 

SC-5-40 
H..,... 
10/9/91 

1.2 
u -

UJ 
u 

w 
w 
UJ 
w 
u 

UJ 
UJ 
UJ 
UJ 
w 

2DUP10099 SC-2-40 
H,.._ HAMOO 
10/9/D1 10/9/91 

1.2 1.2 
u . u . 

u NA 
u NA 

w NA 
w NA 
w NA 
UJ NA 
u NA 

w NA 
w NA 
u NA 

UJ NA 
UJ NA 

2FB100991 
HA8100 
10/9/91 

1.0 

" . 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

18100791 
HA8113 
10/7/91 

1.0 
u " 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

iB. 
H 
1 

0091H 

A6114 

0/Q/91 

1 0 

__ L!\11!-__ 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 



D.m«1 and Moore Sampfe Number SC-3-5 SC-3-15 
Laboratory Sample Numbeor HA.8102 HA.8103 

Sampling Dale Ouenl OU11nl 10/5/91 10/5/91 
DIiution Faclor l.lmll Limit 1.2 1.2 
Units u-" u-•·- u--- u-"-
APPENDIX IX SEMIVOLA TILE COM POI NOS 

Acelophenone 10 1000 u u 
2-Acelylemlnolluomne 10 1000 u u 
4-Aminob!opheny 10 1000 R R 
Anmne 10 1000 u u 
Aramile 10 1000 u u 
Benzo(A)anlhro.cene 6.0 700 u u 
Benzo(b)lluoranthene 4g 400 u u 
Benzo(a)pyrene 2.6 250 u u 
Bis(2-Chloroethoxy)methene 5.5 540 u u 
Bls(2-chloroethyl) ether 50 560 u u 
Bis(2-chlorolaopropyl)ether 5.0 560 u u 
Bls(2-Ethylhexyl)phlhalele 10 1000 61409 7370 
4-Bromophanylphenyl ether 20 100 u u 
Butylbenzylphthalata 10 1000 u u 
2-sec-Butyl-4,6-dlnltrophe 10 1000 u u 
p-Chloranallna 10 1000 u u 
p-Chloro-m-cresol 3.1 300 u u 
2-Chloranaphthalene 2.0 100 u u 
2-Chlorophenol 3.4 330 u u 
Chrysene 2.6 250 u u 
ACQnaphlhane 2.0 100 u u 
Acenaphlhylene 3.6 350 u u 
Anthracene 2.0 100 u u 
Benzo(ghl)perylane 3.2 415 u u 
Benzo(k)lluoranthene 2.6 250 u u 
Fluorene 2.0 100 u u 
Phemmthrune 5.6 550 BMDL u 
Pyrene 2.0 100 u u 
2-Nltrophanol 3.7 365 u u 
o-Crasol 10 1000 u u 
m+p-Cresols 10 1000 u u 
Dlallate 10 1000 u u 
Dibenzo(a,h)anlhraoene 2.6 250 u u 
Ol-n-bulyl phlhalate 10 1000 g540J lOOOJ 
1,2-Dlchlorobenzene 2.0 100 u u 
1,3-Dlchlorobenzene 2.0 100 u u 
1,4-Dlohlorobenzene 4.5 450 u u 
3,3-0lchlorobenzlcline 17 1675 u u 
2.4-Dlchlorophenol 2.6 275 u u 
2,6-DlchlorophBnol 10 1000 u u 

- ' - - '--• - - -- . - - •--• 

TABLE 2 (oonUnued) 
SUMIMIARYCF ANALYTICAL.RESULTS 

P1-tASE II INVEfflGATION 
CHEMICAL WASTE MANAGEMENT 
CHICAGO INCINBIATOR FACIU1Y 

SC-3-40 1DUP1005U 1 BC-7-5 
HA.8104 HA.8105 HA.8100 
10/5/91 10/5/91 10/5/91 

1.1 1.2 1.2 
u-•·- u·" u·" 

u u u 
u u u 
A R A 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

3870 7250 11000 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

BMOL u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

17600 J 12000 J 3070 J 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

SC-5-5 
HM308 

""""" 1.2 .---
u 
u 
R 
u 
u 
u 
u 
u 
u 
u 
u 

6640 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3080J 
u 
u 
u 
u 
u 
u 

SC-5-15 SC-6-40 2DUP100QQ SC-2--40 2FB 1 CKJ091 - ....... - - HA6100 

10/9(91 10/ll/91 10/ll/91 10(filf91 10/ll/91 
1.2 1.2 1.2 1.2 1.0 

u-•·- u--- u-•·- u--- u-• 

u u u u u 
u u u uu u 
R R R R u 
u u u u u 
u u u uu u 
u u u uu u 
u u u uu u 
u u u uu u 
u u u u u 
u u u u u 
u u u u u 

4120 4450 4480 uu u 
u u u u u 
u u u uu u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u uu u 
u u u u u 
u u u u u 
u u u u u 
u u u uu u 
u u u uu u 
u u u u u 
u . ..,, u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u uu u 

8510J 15200 J 14000 J u u 
u u u u u 
u u u u I u 
u u u u u 
u u u w u 
u u u u u 
u u u u u 



Dames and Moore Sample Number SC-3-5 SC-3-15 
Laboratory Sample Number HA8102 HNJ103 
Sampling Dale Quant Quant 10/lilll1 10/5JU1 
DIiution Factor Uml1 Llml1 1.2 1.2 

Units --• u-•- . -- u • 
APPENOlX IX SEMIVOU'!o TILE COMPO M>S {co ··-Oiethyl-phlhelele 10 1000 u u 

p-Olmethyl!limlnoalObenane 10 1000 u u 
7, 12-DlmethylbenlO{e)enthra 10 1000 uu uu 
3,3-0lmethylbanzldlne 10 1000 u u 
a-a-Olmethylphenelhylemln - - - -
2,4-Dlmethylphenol 2,8 275 u u 
Dimethyl phthalate 10 1000 u u 
m-Dlnltrobenzene 10 1000 u u 
•,6-0lnltro-O-cresol 25 2<00 u u 
2,4-0lnltrophenol 43 4250 u u 
2,4-0lnUrotoluene 5.0 580 u u 
2,6-0lnltrotoluene 2,0 100 u u 
01-n-octyl phthalete 10 1000 u u 
Dlphenylemlne 10 1000 u u 
N-nltroeodlnpropylamlne 10 1000 u u 
Ethyl methanesullonate 10 1000 u u 
Fluoranthene 2,3 225 u u 
H9)(8chlorobenzene 2.0 100 u u 
Hexachlorobutadlene 0.03 90 u u 
Hexachloroq,clopentadlene 10 1000 u u 
Hexachloroethane 1.0 165 u u 
lsodrln 0.1 1000 u u 
Hexachlorophene 10 1000 R R 
Heuchloropropene 10 1000 u u 
lndeno(1,2.3-c,d)pyrene 3.8 365 u u 
lsoeafrole 10 000 u u 
Methapyrllene - - IM) IM) 

3-Methyk:holanthrene 5.7 SS5 u u 
Methyl melhanesulkmakl 10 1000 u u 
Naphthalene 1.0 185 u u 
1,4-Naphlhoqulnom 10 1000 u u 
1-Naphthylamlne 10 1000 u u 
2-Naphlhylamlne 10 1000 u u 
p-Nllroan1111e 10 1000 UJ w 
Nltrobenzene 2.0 100 u u 
4-Nltrophenol 2.5 240 uu UJ 
4-Nltroqu!ndlne-N-oKlde - - IM> IM) 
N-Nltrt>110dlphenylamlne 2.0 100 u u 
N-NltrOGOdl-n-butylamlne 10 1000 u u 
N-Nltr090dlethylamlne 10 1000 u u 
N-Nltr0110dlmethylam!ne 10 1000 u u 
N-Nltr090melhylelhylamlne 10 1000 u u 

contlnlRd ori-next page {see 11111! page !or nOfM) 

TMLE 2 (conUnued) 
SUMMARY CF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 
CHICAGO INCINBtATOR FACILITY 

SC-3-40 10UP10059 SC-7-5 
HNJ104 HA8105 HNJ1DG 
I0/51111 I0/51111 10/lillll 

1.1 1.2 1.2 

"-• u·" - u-•·-

u u u 
u u u 

uu uu R 
u u u 
- - -
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
R R R 
u u u 
u u u 
u u u 

IMJ I"" I"" 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

UJ uu uu 
u u u 

uu uu uu 
It<) Ito 1,0 

u u u 
u u u 
u u u 
u u u 
u u u 

BC-5-5 -'"'""" 1.2 .---
u 
u 

UJ 
u 
-
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
R 
u 
u 
u 

IM) 

u 
u 
u 
u 
u 
u 

uu 
u 

w 
I"" 

u 
u 
u 
u 
u 

BC-5-15 SC-6-40 2DUP10099 SC-2-40 2FB100991 

HM:!00 H ...... - H ....... HNJ1DG 

10/Dl'D1 10/ll/91 10/9ID1 10/ll/91 10J'Q/Q1 
1.2 1.2 1.2 1.2 1.0 

u " --~- u -• u " - .--
u u u u u 
u u u uu u 
R UJ R uu u 
u u u uu u 
- - - - -
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u UJ u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
R R R u u 
u u u u u 
u u u UJ u 
u u u u u 

Ito l,V IM) Ito Ito 
u u u UJ u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 

w uu uu UJ u 
u u u u u 

uu w uu uu u 
1,0 I,.., 1,0 I"' Ito 

u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 



Darnen and MOON Sample NumhlM" SC-3-5 SC-3-15 
Laboratory Sample NumtMM- HAG102 HAG103 
Sampling Date Quanl Quant 10/5/91 10/5/91 
DIiution Factor Limit Llmll 1.2 1.2 
Units u - u - u - ----APPENDIX IX SEMIVOLATILE COMPO NUS (01 nllnuad) 

N-Nltrosomorphollne 10 1000 u u 
N-NltrOOClplperldlne 10 1000 u u 
N-Nllr050pyrrolodlne 10 1000 u u 
5-Nltro-o-toluldlne 10 1000 u u 
Pentachlorobenzene 10 1000 u u 
Penlachloronltrobennine 10 1000 u u 
Penlachlorophenol 3.7 305 u u 
Phenacetin 10 1000 u u 
Phenol 1.5 150 u u 
m-phenylenedlamlne 10 1000 u u 
o-phenylenedlamlll9 10 1000 u u 
p-phenylenedlamlne 10 1000 u u 
2-Plcollne 10 1000 u u 
Pronamide 10 1000 u u 
Pyridine 10 1000 u u 
Salrola 10 1000 u u 
1,2.4,5-Tetrachlorobenzene 10 1000 u u 
2.3,4,6-Tetrmchlorophenol 10 1000 u u 
T etraelh(ldithlopyrophospha - - u u 
o-Toluldlll9 10 1000 u u 
1,2,4-Trlchbrobenzene 2.0 100 u u 
2,4,5-Trlchbrophenol 10 1000 u u 
2.4.6-Trlchbrophenol 2.8 275 u u 
0,0,0-Trlell'l{I phosphorothl - - - -
aym-Trlnltrobenzene - - "" '"" Benzyl alcof-ol 10 1000 u u 
Dlbenzoluran 10 1000 u u 
lr.ophorone 2.3 225 u u 
2-Methylnaphthalene 10 1000 BMDL BMDL 

o-Nltroanllne 10 1000 UJ UJ 
m-Nltroanllne 10 1000 u u 
4-Chlorophe!'¥1 phe!'¥1 ether 4.3 425 u u 

___ .,_, _ _, -- --~· , --•--• page T .... - ·--' 

TABLE 2 (oonUnued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 
CHICAGO INCGNERATOR FACILITY 

SC-3-«> 1DUP100581 BC-7-5 
HAG104 HAG105 HAG100 
10/5/91 10/5/91 10/5/91 

1. 1 1.2 1.2 ---- ---- u -

u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
- - -

'"" '"' '"" u u u 
u u u 
u u u 

BMOL BMOL u 
UJ w UJ 
u u u 
u u u 

SC-5-5 
HM308 
10/0/91 

1.2 
-u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
-,.., 
u 
u 
u 
u 

UJ 
u 
u 

BC-5-15 BC-5-40 2DUP 100Cl9 SC-2-40 :.F8100091 

HA03IIO H ..... H- - HAl.1100 

10/D/D1 10/V/91 10/9/91 10/9/01 10/9/Dl 
1.2 1.2 1.2 1.2 1.0 

u --~- u-&- u-~- u -

u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
- - - - -

"" '"' '"" 
,,., '"" u u u u u 

u u u u u 
u u u u u 
u BMDL u u u 

uu UJ UJ UJ u 
u u u u u 
u u u u u 



TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 
CHICAGO INCINERATOR FACILITY 

Dames and Moore Sample Number SC-3-5 SC-3-15 SC-3-40 10UP1005U 

Laboratory Sample Number Quant Quant HA6102 

Sampling Date Limit Limit 10/5/91 
Units un/l uo/ka un/kn 

INORGANIC PARAMETERS (METALS 

Antimony 60 6000 u 
Arsenic 10 1000 9800 
Barium 20 2000 37000 

Beryllium 1,0 100 740 
Cadmium 2.0 200 1800 
Chromium 10 1000 17000 

Cobalt 20 2000 15000 

Copper 10 1000 49000 
Lead 5.0 500 23000 
Mercury 0.20 80 BMDL 
Nickel 20 1000 41000 

Selenium 5.0 500 BMDLJ 

Silver 10 1000 BMDL 

Thallium 10 1000 BMDLJ 

Tin 50 5000 28000 

Vanadium 20 2000 25000 

Zinc 20 2000 58000 

LEGEND; 
u Compound was not detected at laboratory method detection limit. 

HA6103 
10/5/91 

un/kn 

u 
13000 
32000 

740 
2000 

17000 
15000 
42000 
24000 

u 
40000 
BMOLJ 
BMDL 
1500 

28000 
24000 

100000 

J Estimated value due to limitations identified during the quality assurance review. 

HA6104 HA6105 
10/5/91 10/5/91 

uo/kn u ... /k,. 

u u 
9400 9800 

21000 38000 
560 750 

1800 1900 
13000 17000 
12000 13000 
38000 39000 
21000 27000 
BMDL BMDL 
32000 35000 

u BMDLJ 
BMDL BMDL 
BMDL BMOL 
27000 30000 
17000 24000 
64000 60000 

UJ 
B 

sported method detection limit is estimated due to limitations identified during the quality assurance review. 
Compound was detected in a laboratory and/or field blank at similar concentrations. May 
represent laboratory and/or field contamination. 

A Unreliable result. Compound may or may not be present. 
Sample analyzed at multiple dilutions. Summary table Is a hybrid of diluted and undiluted results. 
No standard available. Compound was qualitatively searched for. 

IND Indeterminate. Standard and/or spikes could not be detected at method detection limit. 
BMDL Below Method Detection limit reported by laboratory. 

SC-7-5 SC-5-5 
HA6106 HA6398 
10/5/91 10/9/91 

uo/ko un/ka 

u u 
8200 5100 

46000 49000 
730 760 

1900 1500 
18000 19000 
11000 10000 
27000 23000 
16000 13000 
BMDL 100 
31000 27000 

u BMDL J 
BMDL BMDL 
BMDL u 
30000 29000 
23006 24000 
56000 48000 

Discrepancies may ex.Isl between the laboratory data tables and the data validation summary tables due to variations In the rounding of calculations. 

SC-5-15 SC-5-40 
HA8399 HA6400 
10/9/91 10/9/91 

uo/ko ua/ko 

u u 
18000 10000 
16000 25000 

610 560 

2000 1900 
11000 14000 
13000 12000 
44000 34000 
22000 20000 
BMDL BMDL 
34000 31000 
BMDLJ BMDLJ 
BMDL BMOL 

1700 BMDL 
32000 27000 
17000 18000 
64000 80000 

2buP 
HAO 
1 0/1 

"' 

7 
5' 

1 
2' 
12 
2E 
1' 
Bl 
31 
Bl 
Bl 
Bl 
3C 
27 ., 

0099 
404 
1/91 

L~g 

u 
BOO 
000 
B70 
900 
000 
000 
000 
000 

DL 
000 

DL J 

DL 
DL 
00 
00 
00 

I JI 





DATA VALIDATION/QUALITY ASSURANCE REVIEW 
PHASE U RCRA FACILITY INVESTIGATION 

CHEM WASTE MANAGEMENT, INC.· CHICAGO INCINERATOR 
SAMPLE COLLECTION DATES: OCTOBER 22 through OCTOBER 24, 1991 

DAMES & MOORE JOB NO.: 13963-055-192 

LABORATORY REPORT Nos.: 101386, 101392 & 101396 

INTRODUCTION 

Seventeen (17) soil samples, plus one (1) field duplicate, one (1) 
groundwater sample, one (1) field-blank sample and three (3) trip-blank samples were 
collected and submitted to Environmental Testing Corporation (ETC) of Edison, New 
Jersey (1992 Illinois Certification No. 100224). All samples included in this review are 
listed on Table 1. All soil samples and the associated field-blank sample were analyzed 
for priority pollutant volatile organic compounds, semivolatile organic compounds 
(base/neutral and acid extractable compounds) and metals. The two (2) associated 
trip-blank samples were analyzed for priority pollutant volatile organic compounds only. 
The groundwater sample was analyzed for priority pollutant volatile compounds, 
semivolatile compounds, RCRA Appendix IX organic compounds and priority pollutant 
metals. The trip-blank associated with this groundwater sample was analyzed for both 
priority pollutant volatile organic compounds and Appendix IX Heated Purge and Trap 
(HP /T) volatile organic compounds. All samples were analyzed following USEP A SW-
846 Methodologies. 

A data validation/ quality assurance review was performed on all samples 
prepared under a modified CLP-SOW 3/90 CLP-I data deliverable format. Data were 
examined to assess the usability of the results, as well as to assess compliance relative 
to data package deliverable requirements. The organic data review is based upon a 
rigorous review of the reported hold times, surrogate recoveries, blank spike recoveries, 
matrix spike and matrix spike duplicate summaries, blank contaminants, internal 
standard area performance, Gas Chromatography/Mass Spectroscopy (GC/MS) tuning 
and calibration data. 

The inorganic data review is based on a review of the reported hold 
times, blank analysis results, blank spike recoveries, matrix spike and duplicate results, 
instrument calibration verification results, post-digestion spike recoveries and 
Inductively Coupled Plasma (ICP) serial dilution analysis. 

Details of the data validation/quality assurance review are presented in 
the narrative section of the report. The data is summarized on Table 2 of the report. 
Data qualifiers have been placed next to the results so that the data user can quickly 
assess the qualitative and/ or quantitative reliability of the reported result. This report 

l 



Quality assurance reviews of laboratory-generated data routinely identify problems 
associated with analytical measurements, even from the most experienced and capable 
laboratories. 

This review has been performed in accordance with the requirements 
specified in the "Laboratory Data Validation Functional Guidelines for Evaluating Organic 
Analyses" dated February 1988 and "Laboratory Data Validation Functional Guidelines for 
Evaluating Inorganic Analyses" dated July 1988. 

Sample ID 

SFG-4S 
SFG-lOD 
SFG-4D 
TB-102291 

SFILLDUP0I 
SFG-3S 
SFG-3D 
SFG-2S 
SFG-2D 
SFG-1S 
SFG-ID 
SFG-7S 
SFG-7D 
SFG-8S 
SFG-8D 
"13-102391 

SFG-9S 
SFG-9D 
SFG-17S 
SFG-17D 
FB-102491 
FG-lOGW 

HA6455 
HA6457 
HA6461 
HA6115 

HA6463 
HA6464 
HA6465 
HA6466 
HA6470 
HA6476 
HA6477 
HA6478 
HA6479 
HA6481 
HA6482 
HA6116 

HA6485 
HA6486 
HA6487 
HA6488 
HA6506 
HA6528 

TABLE 1 

SAMPLES INCLUDED IN REVIEW 

Date Collected Test Requested 

Log Link No. 101386 

10/22/91 
10/22/91 
10/22/91 
10/22/91 

PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
PP VOA 

Log Link No. 101392 

10/23/91 
10/23/91 
10/23/91 
10/23/91 
10/23/91 
10/23/91 
10/23/91 
10/23/91 
10/23/91 
10/23/91 
10/23/91 
10/23/91 

PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
PP VOA 

Log Link No. 101396 

10/24/91 
10/24/91 
10/24/91 
10/24/91 
10/24/91 
10/22/91 

PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
Appendix IX HP/T VOA, PIT VOA, BNA & 
Metals 

Log Link No. 101396 (continued) 
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TB-102491 

Legend: 

PP VOA 
PPBNA 

Appendix IX 

PP Metals 

HA6555 

Log Link No. 101396 (continued\ 

10/24/91 Appendix IX HP /T VOA & P /TVOA 

Priority Pollutant Volatile Organic Compounds 
Priority Pollulanl Semivolalile Organic Compounds (Base/Neutral and Acid­
Extractable Compounds) 
Heated Purge and Trap RCRA Volatile Organic Compounds and RCRA 
Semivolalile Organic Compounds 
Priority Pollutant Metals 

GENERAL COMMENTS 

With regard to the data package deliverables, most of the requirements 
were met with the exception of the metals fraction. This reviewer has observed that 
for the ICP concentrations reported at 10 to 15 times above the method detection limit 
(MDL), the data validation cannot reproduce the laboratory reported results. The 
calculation obtained during data validation is consistently higher than the laboratory 
reported concentration. This is due to the fact that the interelement correction factors 
in the ICP instrument have been externally calculated in the system. Since this external 
interelement correction factor is not available for review, the reported results for low 
level samples cannot be reproduced. It should be noted that positive ICP reported 
results that are significantly above than the MDL (approximately 100 times higher or 
more) were reproduced and validated, since this interelement correction factor becomes 
negligible at higher concentrations. It is this reviewer's opinion that data usability is 
not impacted. The data review assumes that the low level reported concentrations (10 
to 15 times the MDL) are correct as reported. 

DATA QUALIFIERS 

Overall, the data quality is good. The data validation review has identified 
aspects of the analytical data that require qualification. To confidently use any of the 
data within the data set, the data user should understand the limitations and 
qur' jcations presented. With regard to data usability, the following qualifiers are 
offered based upon the data provided. 

ORGANIC QUALIFIERS 

Hold Times: 

• All samples were analyzed and/ or extracted within the required hold 
time criteria for all organic parameters. 
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Blank Contamination: 

Due to the presence of di-n-butyl phthalate and bis(2-ethylhexyl)phtha­
late in the semivolatile laboratory blank, the positive results of these 
compounds in all field samples are qualitatively questionable and have 
been flagged (B) on the summary table. 

Surrogate Recoveries: 

• The volatile surrogates, toluene-d8 and bromofluorobenzene (BFB), were 
recovered outside the control limits (low) for sample SFG-8S. The 
sample was reanalyzed with these surrogates outside the control limits 
(low) which may indicate matrix effects. The initial analysis was deemed 
usable by the laboratory and has been reported for review. The positive 
and non-detected results for both the initial and re-analysis may be 
biased low and have been flagged (J/UJ) estimated on the summary 
tables. 

• All priority pollutant and Appendix IX base/neutral/acid extractable 
surrogate compound recoveries are reported within control limits for all 
samples. 

Internal Standards Area Counts: 

• All volatile internal standard area counts and retention times were 
reported within control limits for all samples. 

• The area count of the semivolatile internal standard, perylene-dl2, was 
reported outside the control limits (low) for samples SFG-1D, SFG-7D 
and SFG-9S. The positive and non-detected compounds quantitated 
against this internal standard may be biased low and have been flagged 
(J/UJ) estimated on the summary tables. 

Matrix Spike and Matrix Spike Duplicate (MS/MSD) Summary: 

• The volatile spiking compound, trans-1,2-dichloroethene, was recovered 
outside the control limits (high) for sample SFG-8D. No qualifier has 
been applied in the unspiked sample since this compound was reported 
as non-detected. 

• The volatile spiking compound, vinyl chloride, was not recovered in the 
spiked sample SFG-8D. No qualifier has been applied since the 
concentration of this compound in the unspiked sample is greater than 
4 times the spike-added concentration. 



• The base/neutral spiking compound, 2,4-dinitrotoluene, was recovered 
outside the control limits (high) for samples SFG-8DMS/MSD and SFG-
17DMS/MSD and may be biased high. No qualifier has been applied 
since this compound was non-detected in the unspiked samples. 

• The acid-extractable spiking compounds, 2-chlorophenol and phenol, 
were recovered outside the control limits (low) for the associated blank 
spike. The positive and non-detected results of these compounds may be 
biased low in all field samples may be biased low and have been flagged 
(J /UJ) estimated on the summary table. 

Sample SFILLDUPOl was collected and submitted to the laboratory as 
a blind field duplicate of sample SFG-7S. The reproducibility of the 
positive organic results are poor, which may be due to the non-homoge­
neous nature of the sample matrix. The positive results of both samples 
SFILLDUPOl and SFG-7S are regarded as estimated values and have 
been flagged (J) on the summary tables. 

Initial and Continuing Calibrations: 

• Samples SFG-2D, SFG-9S and SFG-9D were reanalyzed at elevated 
dilutions for volatile organic compounds due to target compound 
concentrations exceeding the linear calibration range requirements. The 
results reported on the summary table (Table 2) of these samples are a 
hybrid of both the initial and dilution analyses. 

• Due to the high percent difference between the initial and continuing 
calibration response factors, all positive results for the following volatile 
compounds have been flagged (J) estimated. The actual detection limits 
may be higher than reported and have been flagged (UJ) estimated on 
the summary table. 

Compound 

Methylene Chloride 

Acetone & 
Carbon Disulfide 

Log Link 

101386 
101392 

1013% 

1013% 

Associated Sample 

All Samples 
SFG-3D, SFG-2S, SFG-7S, SFG-ID 
& SFG-8D 
SFG-9S, SFG-9D, FG-lOGW & TB-
102491 

FG-lOGW & TB-102491 

In the heated purge and trap (HP /T) volatile organic analysis, the 
percent differences between the initial and continuing calibration 
response factors of all compounds are greater than 25%. The non-
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detected HP/T volatile results for samples FG-lOGW and TB-102491 
are regarded as estimated values and have been flagged (UJ) on the 
summary table. 

• Due to the high difference between the initial and continuing calibration 
response factors, all positive results for the following semivolatile 
compounds have been flagged (J) estimated. The actual detection limits 
may be higher than reported and have been flagged (UJ) estimated on 
the summary table. 

Compound 

2,4-Dinitrophenol & 
4-Nilrophenol 

lndeno( c,d)pyrene 

Log Link 

101392 

1013% 

1013% 

Associated Sample 

SFG-3D, SFG-2S, SFG-2D, SFG-1S, 
SFG-1D, SFG-7S, SFG-70 & SFG-
8S 
SFG-9S & SFG-1 ?S 

FB-lOGW & FB-102491 

• The response factor of the Appendix IX semivolatile compound, 
hexachlorophene, in the continuing calibration associated with sample 
FG-lOGW is less than 0.05. The non-detected result of this compound 
for sample FG-lOGW is regarded as unusable and have been flagged (R) 
on the summary table. 

Additional Comments: 

• As per the requirements, all values calculated below the method 
detection limit should be considered estimated and have been flagged (J) 
on the data table. 

INORGANIC PARAMETER QUALIFIERS 

Hold Times: 

• All samples were digested and analyzer within the required hold time 
criteria for priority pollutant metals analyses. 

Blank Contamination: 

• Trace presence of mercury has been identified in the laboratory blank. 
The positive mercury results that have been reported below the method 
detection limits (BMDL) are qualitatively questionable. These results 
have been flagged (U) non-detected since this positive result may be 
attributed to laboratory blank contamination. The positive mercury 
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results reported above the method detection limit (MDL) are regarded 
as "real" and no qualifier has been applied. 

Instrument Calibration and Verification: 

• The initial and continuing calibration verification recoveries of all priority 
pollutant metals were reported within control limits. 

ICP Serial Dilution: 

• In the ICP serial dilution, the percent differences (%D) of chromium, 
nickel and zinc are outside the control limits for sample SFG-17D. The 
positive results of these analytes in all field samples are regarded as 
estimated values and have been flagged (J) on the summary table. 

Matrix Spike and Duplicate Summary: 

• Sample SFILLDUPOl was collected and submitted to the laboratory as 
a blind field duplicate of sample SFG-7S. The reproducibility of the 
positive metals results are poor, which may be due to the non-homoge­
neous nature of the sample matrix. The positive analyte results of both 
samples SFILLDUPOl and SFG-7S are regarded as estimated values and 
have been flagged (J) on the summary tables. 

Due to the low spike recoveries of antimony and chromium in sample 
SFG-8D, the positive and/or non-detected results ofthese analytes in the 
unspiked sample may be biased low have been flagged (J /UJ) estimated. 

• The matrix spike recovery of copper for sample SFG-8D was greater than 
200%. The positive copper result in the unspiked sample is regarded as 
unreliable and has been flagged (R) on the summary table. 

• Due to the high relative percent differences (RPD) associated with the 
duplicate analyses of arsenic, selenium, thal!i11 -u, chromium, lead and zinc 
in sample SFG-8D, the positive results have been flagged (J) estimated. 

• The matrix spike recoveries of arsenic, chromium and antimony were 
outside the control limits (low) for sample SFG-17D. The positive and 
non-detected results of these analytes in the unspiked samples may be 
biased low and have been flagged (J /UJ) estimated. 
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Post-Digestion Spike Recoveries: 

• The post-spike recoveries of the following analytes were recovered 
outside the control limits (low). Positive and/or non-detected results of 
these analytes for the associated samples may be biased low and have 
been flagged (J) estimated. 

Analyte 

Selenium 

Thallium 

Additional Comments: 

Log Link 

101386 
101392 

101392 

101386 
101392 
101396 

Associated Sample 

All Samples 
SFG-3D, SFG-2S, SFG-2D, SFG-lS, 
SFG-1D & SFG-70 
All Samples 

All Samples 
All Samples 
All Samples Except for SFG-9D 

The laboratory reports several inorganic results as below the method 
detection limit (BMDL). These are reported as BMDL on Table 2. The 
actual concentrations were not calculated during the data validation 
review since the interelement coefficient factors were not provided. 
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Acetonitrile 
Acrolein 
Acrylonitrile 
1,4-Dioxane 
Ethyl cyanide 

TABLE 2 

SUMMARY OF ANALYTICAL RESULTS 
PHASE II INVESTIGATION 

CEMICAL WASTE MANAGEMENT 
CHICAGO INCINERATOR FACILITY 

Quant I Quant 
Limit Limit 
ug/l 

-1 
HA6528 

10/22/91 

15 
20 
10 

300 
40 

15 
20 
10 

300 
40 

1.0 
U!l/l 

UJ 
UJ 
UJ 
UJ 
UJ 

lsobutyl alcohol 230 230 UJ 
UJ Methacrylontrile 110 110 

conliriued next page (see last page of ta 

102491 
HA6555 

10/24/91 
1.0 

U!I/L 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 



TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RES UL TS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

uames ana Moore sample liumber '\JI 10GVY 
Laboratory Sample Number HA6528 
Sampling Date Quant Quant 10/22/91 
Dilution Factor Limit Limit 1.0 

Units un• unMn """ 
A~PENDIX IX VOLATILE COMPOUND 

Acetone 10 10 18.4 J 
Benzene 4.4 4.4 3.1 J 
Bromofotm 4.7 4.7 u 
Carbon disulfide 10 10 UJ 
Carbon Tetrachloride 2.8 2.8 u 
Chlorobenzene 6.0 6.0 u 
2-Chloro-1,3-butadiene - - u 
Chlorodibromomethane 3.1 3.1 u 
Chloroethane 10 10 u 
Chloroform 1.6 1.6 u 
Dichlorobromomethane 2.2 2.2 u 
Dichlorodtftuoromethane 10 10 u 
1 ~-Dibromo-3-chloropropar 10 10 u 
1 ~ - Dibromoethane 10 10 u 
1,4-Dichloro-2-butene 10 10 u 
Dichlorodifluoromethane 10 10 u 
1, 1-Dichloroethane 4.7 4.7 u 
1 ~-Dichloroethane 2.8 2.8 u 
1, 1-Dichloroethene 2.8 2.8 1.4 J 
1,2-Dlchloropropane 6.0 6.0 u 
cis-1,3-Dichloropropene 5.0 5.0 u 
trans-1,3-Dichloropropene 10 10 u 
Ethylbenzene 72 72 u 
Ethyl methacrylate 10 10 u 
2-Hexanone 10 10 u 
lodomethane 10 10 u 
Methyl bromide 10 10 u 
Methyl chloride 10 10 u 
Methylene Chloride 2.8 2.8 UJ 
Methyl lsobutyl ketone 10 10 u 
Methyl ethyl ketone 10 10 u 
Methyl methacrylate 10 10 u 

page \1 ..... pag ._ .. ,_ ~-- -·--' 
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TABLE 2 (Continued) 
SUMMARY OF ANALYTICAL RES UL TS 

PHASE II INVESTIGATION 
CEMIG.AL WASTE MANAGEMENT 

CHICAGO INCINERATOR FACILITY 

Dames and Moore Sample Number J:G-10GW 
Laboratory Sample Number HA6528 
Sampling Date Quant Quant 10/22/91 
Dilution Factor Limit Limit 1.0 
Units u-• unJK., u-• 
APl'tcNDIX IX VOLATILE COMPOUND (conti ued) 

Pentachloroethane - - u 
Styrene 10 10 u 
1, 1,2,2-Tetrachloroethane 4.1 4.1 u 
Tetmchloroethene 4.1 4.1 u 
Toluene 6.0 6.0 3.4 J 
1 ;2-Dichloroethene (trans) 1.6 1.6 u 
1 , 1 , 1 - Trichloroethane 3.8 3.8 u 
1, 1,2-Trichloroethe.ne 5.0 5.0 u 
1,2,3-Trichloropropane 10 10 u 
Trichloroethene 1.9 1.9 u 
T richlorofluoromethane 10 10 u 
Vinyl acetate 10 10 u 
Vinyl Chloride 10 10 u 
m-Xylene 10 10 u 
o,p-Xylenes 10 10 u 

-· page t ae Of table for notes) pag 
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TABLE 2 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, IWNOIS 

uames and Moore Sample NumDer G 10Gw 
Laboratory Sample Number HA6528 
Sampling Date 0U&flt Quant 10/22/91 
Dilution Factor Limit Limit 1.0 
Units u-• uo/Ko u-• 
APPENDIX IX D,,_,c,NEUTRAL EXTR ..,TABU ..,_,M.-, UNDS 

Acetophenone 19 19 u 
2-Acetylamincfluorene 19 19 u 
4-Aminobiophenyl 19 19 u 
Aniline 19 19 u 
Ammite 19 19 u 
Benzo(A)anthracene 15 15 u 
Benzo(b)fluoranthene 92 92 u 
Benzo(a)pyrene 4.8 4.6 u 
Bis(2-Chloroethoxy)methane 10 10 u 
Bis(2-chloroethyl) ether 11 11 u 
Bis(2-chloroisopropyijether 11 11 u 
Bis(2-Ethylhexyl}phthalate 19 19 u 
4-Bromophenylphenyl ether 3.7 3.7 u 
Butylbenzylphthalate 19 19 u 
2-sec-Butyl-4,6-dinitrophen 19 19 u 
p-Chloranaline 19 19 u 
p-Chloro-m-cresol 5.6 5.8 u 
2-Chloranaphthalene 3.7 3.7 u 
2-Chlorophenol 6.3 6.3 u 
Chrysene 4.8 4.8 u 
Acenaphthene 3.7 3.7 u 
Acenaphthylene 6.7 6.7 u 
Anthracene 3.7 3.7 u 
Benzo(g hi) perylene 7.9 7.9 u 
Benzo(k)fluoranthene 4.8 4.8 u 
Fluorene 3.7 3.7 u 
Phenanthrene 10 10 u 
Pyrene 3.7 3.7 u 
2-Nitrophenol 6.9 6.9 u 
o-Cresol 19 19 u 
m+p-Cresols 19 19 6.1 J 
Dlallate 19 19 u 
Dibenzo(a,h)anthmcene 4.8 4.8 u 
Di-n-butyl phthelate 3.7 3.7 u 
1 ).-Oichlorobenzene 3.7 3.7 u 
1,3-0ichlorobenzene 8.5 8.5 u 
1,4-0ichlorobenzene 31.7 31.7 u 
3,3-0ichlorobenzldine 52 52 u 
2,4-0ichlorophenol 19 19 627 
2,6-0ichlorophenol 19 19 6.5 J 

continuea next page (see Nl81 page of tat le ,or notes) 



TABLE 2 
SUMMARY OF ANALYTICAL RES UL TS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, IWNOIS 

Dames and Moore Sample NumDer 
Laboratory Sample Number 
Sampling Date Quant Quant 
Dilution Factor Limit limit 
Units uft• unIKo 
APPENDIX IX BASE/NEUTRAL TABLI COMn 

Diethyl -phthalate 19 19 
p-Dimethylaminoazobenzene 19 19 
7, 12-Dimethylbenzo(a)anthra 19 19 
3,3-Dimel1ylbenzidine 19 19 
a -a-Dimeth)'lphenethylamine - -
2,4-Dimethylphenol 52 52 
Dimethyl phthalate 19 19 
m-Oinitrobenzene 19 19 
4,6-Dinitro-0-cresol 46 46 
2,4-Dinltrophenol 81 81 
2,4-Dinltrotoluene 11 11 
2,6-Dinitrotoluene 3.7 3.7 
Di-n-octyl phthalate 19 19 
Diphenylamine 19 19 
N-nitrosodinpropylamine 19 19 
Ethyl methanesulonate 19 19 
Fluoranthene 42 42 
Hexachlorobenzene 3.7 3.7 
Hexachlorobutadiene 1.7 1.7 
Hexachlorocyclopentediene 19 19 
Hexachloroethane 3.1 3.1 
laodrin 11 11 
Haxachlorophene 19 19 
Hexachloropropene 19 19 
lndeno(1,2,3-c,d)pyrene 7.1 7.1 
lsosafrole 19 19 
Methapyrilene - -
3-Methylcholanthrene 11 11 
Methyl methanesuronate 19 19 
Naphthalene 3.1 3.1 
1,4-Naphthoqulnone 11 11 
1 -Naphthylamine 19 19 
2-Naphthylamine 19 19 
p-Nitroaniline 19 19 
Nitrobenzene 3.7 3.7 
4-Nitrophenol 4.6 4.6 
4-Nitroqulnoline-N-oxide - -
N-Nitrosodiphenylamine 3.7 3.7 
N-Nitrosodl-n-butylamine 19 19 
N-Nitrosodlethylamine 19 19 
N-Nitrosodlmethylamine 19 19 
N-Nltrosomethylethylamlne 19 19 
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TABLE 2 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

uamea and Moore Sample Numoer 
Laboratory Sample Number 
Sampling Date Quant Quant 
Dilution Factor Limit Limit 
Units u-• u---
APPENDIX IA BASE/NEUTRAL EXTR, v1ABLI COMP! 

N-Nitrosomorpholine 19 19 
N-Nltrosopiperidine 19 19 
N-Nitrosopyrrolod ine 19 19 
5-Nitro-o-toluidine 19 19 
Pentachlorobenzene 19 19 
Pentachloronitrobenzene 19 19 
Pentachlorophenol 6.9 6.9 
Phenacetil 19 19 
Phenol 2.9 2.9 
m-phenylenediamine 19 19 
o-phenylenediamhe 19 19 
p-phenylenediamine 19 19 
2-Picoline 19 19 
Pronamlde 19 19 
Pyridine 19 19 
Safrole 19 19 
1,2,4,5-Tetrachlorobenzene 19 19 
2,3,4,6-Tehachlorophenol 19 19 
T etraethyldithiopyrophospha - -
o-Toluidine 19 19 
1,2,4-Trichlorobenzene 3.7 3.7 
2,4,5-Trichlorophenol 19 19 
2,4,6-Trichlorophenol 52 52 
0,0,0-Triethyl phosphorothi - -
sym-Trinitrobenzene - -
Benzyl alcohol 19 19 
Dibenzofuran 19 19 
lsophorone 42 42 
2-Methyl naphthalene 19 19 
o-Nltroaniline 19 19 
m-Nitroanlline 19 19 
4-Chlorophenyl phenyl ether 8.1 8.1 
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uaa11es ana Moore .;NQ,1pte numuer =u-= 
Laboratory Sample ~mber HA6455 
Sampling Date Quant Quant 10/22/91 
Dilution Fack>rs Limit Limit 1.2 
Ulits u-• u-M- u-=-
-r vulJ'I. fll.E -....vMPOONDS 

Benzene 5.0 5.0 6.48 
Bromoform 5.0 5.0 u 
Carbon Tetra.chloride 5.0 5.0 u 
O,loroberu:ene 5.9 5,9 u 
Ollorcxtibromomethane 5.0 5.0 u 
Olloroelhane 10 10 u 
2-0lloroelhytviiyl elher 10 10 NA 
Olloroform 5.0 5.0 u 
Dichlorobromomethane 5.0 5.0 u 
Dichlorodiflloromethane 200 200 u 
1, 1-Dichloroethane 5.0 5.0 u 
1,2-0ichloroe'hane 5.0 5.0 u 
1, 1-DichloroeUiylene 5.0 5.0 53.6 
1,2-0ichloropropane 5,9 5.9 u 
cis-1,3- Dichloropropene 5.0 5.0 u 
E1hylbenzmne 7.2 7.2 u 
Methyl bromide 10 10 u 
Methyl chloride 10 10 u 
Me1hylene Olloride 5.0 5.0 w 
1 , 1 ,2 ,2-T etrachloroethane 6.8 6.8 u 
Tetrachloros1hene 5.0 5,0 u 
Toluene 5.9 5,9 u 
1,2-Dichloroetiene (trans) 5.0 5.0 u 
1,1, 1-Trichloroethane 5.0 5.0 u 
1,1,2-Trichloroe1hane 5.0 5.0 u 
T rich loroellylene 10 10 2.7 J 
TridiloroHuoromethane 10 10 u 
Vinyl Olloride 10 10 138 
trans-1,3-0idiloropropene 10 10 u 

continuea next paQ& (SGG aaio• psge Of ...... ,e for notl8: 

TABLE 2 (C<>nmued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CEMICAL WASTE MANAGEIIENT 

CHICAGO INCINERATOR FACILITY 

I .:H"U· 10D <>ru -OU ID 1uo!.L91 - " 
HA6457 HA6461 HA6115 HA6463 

10/22/91 10/22/91 10/22/91 10/23/91 
1.5 1.3 1.0 120 

u--- u-=- """ u-=-

2.4 J u u 6940 
u u u w 
u u u w 

1.6 J u u UJ 
u u u w 
u u u w 

NA NA NA UJ 
u u u UJ 
u u u w 
u u u UJ 
u u u UJ 
u u u UJ 

2.8 J 9.18 u 5240 
u u u UJ 
u u u w 
u u u 5190 
u u u w 
u u u w 

w w w 1610 
u u u w 
u u u 2.6 J 

4.4 J 2.6 J u 14900 
u u u w 
u u u w 
u u u 8840 
u u u 1.5 J 
u u u w 
u 19.3 u w 
u u u w 

0 .:>ru-= "'"' _.., "'" -~<> "'" -<U 
~u 1S 

HA6464 HA6465 HA6400 HA8470 HA6476 
10/23/91 10/23/91 10/23/91 10/23/91 10/23/91 

1.2 1.3 1.2 3.1 13 
u-=- ---- u-=- u--- u-=-

u u u 65.9 u 
u u u u u 
u u u u u 
u u u 23.9 u 
u u u u u 
u u u u u 
u NA NA u u 
u u u u u 
u u u u u 
u u u u u 

12.4 u u u 88.1 
u u u u u 
u u 3.2 J 352' 632 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u w 13.5 J 1040* 248 
u u u u u 
u 1.6J u u u 
u u u 34.9 u 
u u u u u 
u u u u u 
u u u 32.5 u 
u u u u u 
u u u u u 
u u 62.9 693' 1400 
u u u u u 



U8fflctS and Moore ~pie NUinoer 
Laboratory Sample Number 
Sampling Date Quant Quant 

Dilution Factor Limit limit 
lklim u-" ----, ....... LATILE COMPOUNDS 

Benzene 5.0 5.0 
Bromoform 5.0 5.0 
Carbon Tetrachloride 5.0 5.0 
Oilorobenzene 5.9 5.9 
0,lorodibromomeliane 5.0 5.0 
OlloroethMe 10 10 
2-011oroethylvilyl e1her 10 10 
0,loroform 5.0 5.0 
Dich\orobromomethane 5.0 5.0 
Dichlorodifuoromelhane 200 200 
1, 1-Dichloroethane 5.0 5.0 
1,2-Dichloroethane 5.0 5.0 
1, 1-Dichloroe'lhylene 5.0 5.0 
1,2-Dichloropropane 5.9 5.9 
cis-1 ,3-Dichloropropene 5.0 5.0 
E'hylbenzene 7.2 7.2 
Me1hyl bromide 10 10 
Me1hyl chloride 10 10 
Methylene O,Joride 5.0 5.0 
1, 1,2,2-Tetrachloroe1hane 6.8 6.8 
T etrachloroe1hene 5.0 5.0 
Toluene 5.9 5.9 
1,2-Dichloroe1hene (trans) 5.0 5.0 
1 , 1, 1-Trichloroethane 5.0 5.0 
1,1,2-Trichloroethane 5.0 5.0 
T rich loroelhylene 10 10 
Trid11orofluorome1hane 10 10 
V1nyl Oiloride 10 10 
trans-1,3- Didiloropropene 10 10 

continued next page (see last"pag&Vl l,tlUI& or notes 

"'"'. ,u 
HA64n 

10/23/91 
1.3 

unMn 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

34.7 
u 
u 
u 
u 
u 

12.7 
u 
u 
u 
u 
u 
u 
u 
u 

26.9 
u 

TABLE 2 (Continued) 
SUMMARY OF ANALYTICAL RES UL TS 

PHASE II INIIESTIGATION 
CEMICAL WASTE MANAGEMENT 

CHICAGO INCINERATOR FACILl1Y 

,,...,_ '" ,;;»ru-tu a,ru· ·D<> .:,ru 80 
HA6476 HA.6479 HA.6481 HA.6482 

10/23/91 10/23/91 10/23/91 10/23/91 

12 6.3 1.2 1.3 
unMn u--- ---- u---

670 48.8 UJ 116 
UJ u UJ u 
UJ u UJ u 
UJ u UJ 14.4 
UJ u UJ u 
UJ u UJ u 
NA NA NA NA 
UJ u UJ u 
UJ u UJ u 
UJ u UJ u 
UJ u UJ u 
UJ u UJ u 

580 153 UJ 68.2 
UJ u UJ u 
UJ u UJ u 

64 J u UJ u 
UJ u UJ u 
UJ u UJ u 

134 J 1010 J UJ 8.23 J 
UJ u UJ u 
UJ u UJ 59.5 

544 39.2 UJ 73 
UJ u UJ u 
UJ u UJ u 

344 u UJ u 
UJ u UJ 16.8 
UJ u UJ u 

2670 1240 UJ 55.6 
UJ u UJ u 

10-1023u-1 <>r"'-"" <>CU • .., ;.,ru· 11.:, ;o,f'"Ul· 1.fu 

HA.6116 HA6485 HA6486 HA.6487 HA6486 
10/23/91 10/24/91 10/24/91 10/24/91 10/24/91 

1.0 640 120 01 3.1 
unn """'" u--- u--- u---

u 9570 2920 an 58.2 
u u u u u 
u u u u u 
u 1500 J 700 J 135 J 9.6 J 
u u u u u 
u u u u u 

NA u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u 200000- 44400' 4860 450 
u u u u u 
u u u u u 
u 4100 J 2070 u u 
u u u u u 
u u u u u 
u 69300 J 39900 J" 369 298 
u u u u u 
u 6390 2120 u u 
u 11ll00 4620 2360 79.1 
u u u u u 
u u 222 J u u 
u 225000' 47000' u u 
u 10300 3340 u u 
u u u u u 
u u u u 1440 
u u u u u 



TABLE 2 (Cmtiluod) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INIIESTIGA TION 
CEMICAL WASlE MANAGEMENT 

CHICAGO INCi NE RA TOR FACILllY 

HA6455 HA6457 HA8461 HA6483 HA6464 HA6465 HA6486 HA6470 HA.6476 HA6477 

Quant Quant 10/22/91 10/22/91 10/22/91 10/23/91 10/23/91 10/23/91 10/23/91 10/23/01 10/23/91 10/23/91 
Limit Limit 1.2 1.5 1.3 1.2 1.2 1.3 1.2 3.1 13 1.3 

2-0llorophenol 390 390 UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ 

2,4-Dichlorophenol 320 320 u u u 208 J u u u u u u 
2,4- Dimethylphenol 320 320 u u u UJ u u 295 J u u u 
4,6-Dinttro- 2-methyphenol 2900 2900 u u u UJ u u u u u u 
2,4-Dinttro~enol 5000 5000 u u u UJ u UJ UJ UJ UJ UJ 

2-Ni1rophenol 430 430 u u u UJ u u u u u u 
4-Nivophenol 290 290 u u u UJ u UJ UJ UJ UJ UJ 

4-0ltoro-3-melhylphenol 360 360 u u u UJ u u u u u u 
Pen'lachlorophenol 430 430 u u u UJ u u u u u u 
Phenol 180 180 UJ UJ UJ 2390 J UJ UJ UJ 469 UJ 217 

2 4 6 Trichlorophenol 320 __ 320 u - __ __l/_ u -- _ ____l,J.)_ u u ___ u \J u lJ 
continued next page (see 



TABLE 2 (Conmuad) 
SUMMARY OF ANALYTICAL AES UL TS 

PHASE II INVESTIGATION 
CEMICAL WASTE MANAGEMENT 

CHICAGO INCINERATOR FACILllY 

HA6478 HA6479 HA6481 HA6482 HA6485 HA6486 HA.6487 HA6486 HA6506 
Quant Quant 10/23/91 10/23/91 10/23/91 10/23/91 10/24/91 10/24/91 10/24/91 10/24/91 10/24/91 

Limit Limit 1.2 6.3 1.2 1.3 1.0 640 120 ., 3.1 

u 

2-0llorophenol 390 390 UJ UJ UJ w w w UJ w w 
2,4-Dichlorophencl 320 320 524 J u 449 u 62700 u 3500 u u 
2,4- Dimelhylphenol 320 320 UJ u 220 J u u u 290 J u u 
4,6-Dinitro-2-melhyphenol 2900 2900 UJ u u u u u u u u 
2,4-0initrophenol 5000 5000 UJ w w u w u w u u 
2-Ntlrophenol 430 430 w u u u u u u u u 
4-Nitrophenol 290 290 w w w u w u w u u 
4-0lloro-3-me1hylphenol 360 360 w u u u u u u u u 
Pentachlorophen ol 430 430 UJ u 887 u 774 u u u u 
Phenol 180 180 11000 J 1750 343 w 7290 UJ 9110 w UJ 

2 4 6-Trichlorophenol ~o 320 w _l,J u u 888 u u I.J l! 
continu, 



uames ana Moore ~P"' l'IUfflDtllr 

Laboratory Sample t-&.!mber 
Sampling Date Quant Quant 
Dilution Factor Limit Limit 
Units """ u""'" 
-r 'HAL 

Acenaphthene 220 220 
Acenaph1hylene 410 410 
Anthracene 220 220 
Benzo(a) an1hracene 910 910 
Benzo(a)pyrene 290 290 
Benzo(b)fluomnthene 560 560 
Benzo(g,h,tperylene 480 480 
Benzo(k)fluomnthene 290 290 
bis(2-0lloroe1hoxy)me1haJ'le 620 620 
Bis(2-chloroe1hyQ mer 660 660 
bis(2-chloroisopropyte1her 660 660 
bis(2-E1hylhexyQphthalate 1200 1200 
4-Bromophenylphenyl ether 220 220 
Butylbenzylphllaill1o 1200 1200 
2-0,lorcoaphllalene 220 220 
4-0,\orophenylphenyl e1her 490 490 
a,rysene 290 290 
Oibenz(a,h)antuacene 290 290 
1,2-Dichlorobenzene 220 220 
1,3-Dichlorobenzene 220 220 
1,4-Dichlorobenzene 510 510 
3,3'-Dichlorobenzidhe 1920 1920 
Diethylphllalate 1200 1200 
Dimethylphllaiate 1200 1200 
Di-n-butylphllalate 1200 1200 
2,4-Dini1ro1oruene 660 660 
2,8-Dinitrotoluene 220 220 
Di-n-octylphtlalate 1200 1200 
FUomnthene 260 260 
FUorene 220 220 
Hexachlorobenzene 220 220 
Hexachlorobutadlene 100 100 
Hexachlorocyclopentacliene 1200 1200 
Hexachloroe1hane 190 190 
lndeno{1,2,3-cd)pyrene 430 430 
lsophorone 260 260 
Naph1halene 190 190 
Nitrobenzene 220 220 
N-Nitroso-dimethylamine 1200 1200 
N-Nitroso-di-n-propylamhe 1200 1200 
N-Nitroso-diphenylamile 220 220 
Phenanthrene 630 630 
Pyrene 220 220 
1,2,4-Trichlorobenzene 220 220 

continuea next P&Ae (see iast page a, __,,e ror notes 

TABLE 2 (Conmued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II IN"1,STIGATION 
CEMICAL WASTE MANAGEMENT 

CHICAGO INClNERA TOR FAClLl"IY 

• st-U· -~ I .:>f""U" · IULI .,.-u-~ 01 -,ru = 
HA6455 HA6457 HA6461' HA6463 HA6464 

10/22/91 10/22/91 10/22/91 10/23/91 10/23/91 

1-2 ,_s 1-3 1_2 1-2 

"""'" u""'" 

__ .,_ 
u--- """'" 

843 754 u 435 J 672 

u u u 618 J u 
2550 1200 u 662 J 909 

3660 1820 u 458 J 1910 

3120 1500 u 428 J 1660 

2800 1550 150.J 651 J 1860 

2070 990 u UJ 1440 

u u u UJ u 
u u u UJ u 
u u u UJ u 
u u u UJ u 

4328 JB 396 JB 4905 B 6935 JB 810 JS 
u u u UJ u 
u u u UJ u 
u u u UJ u 
u u u UJ u 

3960 1940 u 584 J 2120 

u u u UJ u 
u u u 430 J u 
u u u UJ u 
u u u UJ u 
u u u UJ u 
u u u UJ u 
u u u UJ u 

2460 8 16100 B 10200 B 2400 JB 9620 B 

u u u UJ u 
u u u UJ u 
u u u UJ u 

8750 4660 310 1100 J 4430 

1270 1200 u 1180 J 653 

u u u UJ u 
u u u UJ u 
u u u UJ u 
u u u UJ u 

2100 1000 u UJ 1460 

u u u UJ u 
836 1960 175J 4490 J 338 

u u u UJ u 
u u u UJ u 
u u u UJ u 
u u u UJ u 

7550 5650 BMDl 3120 J 4270 

7280 4190 292 1330 J 4020 

u u u UJ u 

.,.-u-= -,ru-·28 -,ru•·<u .,.-u· •~ .:,ru,• 10 
HA6465 HA6466 HA6470 HA.6476 HA64n 

10/23/91 10/23/91 10/23/91 10/23/91 10/23/91 

1-3 1-2 1-3 6_3 1-3 

U""'" ---- U""'" 

__ ,.,_ ----
1130 809 706 1120 J 1020 

u u u u u 
1930 1170 1000 2590 1760 

3330 1270 1600 4200J 2890 
2740 1010 1460 3890 2370 J 
3210 1200 1490 3010 2150 J 

2150 621 1050 u 1450 J 

u u u u UJ 

u u u u u 
u u u u u 
u u u u u 

694 .B 375 BJ 512 ...6 u 605 JB 
u u u u u 
u u u u u 
u u u u u 
u u u u u 

3820 1640 1650 4510 2970 

u u u u UJ 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 

3540 B 30100 B 3180 1B 2200 BJ 2960 B 
u u u u u 
u u u u u 
u u u u UJ 

8780 3620 3950 9550 6000 

1780 960 905 22:>'.l 1660 

u u u u u 
u u u u u 
u u u u u 
u u u u u 

2250 766 1060 u 1530 J 
u u u u u 

3590 1400 1180 5150 3990 

u u u u u 
u u u u u 
u u u u u 
u u 264 u u 

9770 6100 4600 13000 8570 

6620 4070 3710 noo 5270 
u u u u u 



uames and Moore .:HUTiple NUmoer "'" ,,, 
Laboratory Sample ~mber HA.6478 
Sampling Date Quan1 Quant 10/23/91 
Dilution Factor Limit Limit 1.2 
lkli1s unn """'" .---

r'PP13A""'--1•--u,,..,....._ ""u~' UMP~, •u~ 

Acenaph1heoe 220 220 2850 J 
Acenaph1hy\ene 410 410 3680 J 
Anthracene 220 220 4000 J 
Benzo(a) an1hracene 910 910 1710 J 
Benzo(a) pyrene 290 290 1350 J 
Benzo{b)fluoranthene 560 560 1070 J 
Benzo(g,h,tperylene 460 460 1080 J 
Benzo(k)fluoranthene 290 290 UJ 
bis(2-0lloroethoxy)me1hane 620 820 UJ 
Bis(2-chloroethyQ elher 660 660 UJ 
bis(2-chloroisopropyQe1her 660 660 UJ 
bis(2-E1hylhexyl)ph1halate 1200 1200 2500 JB 
4-Bromq>henylphenyl ether 220 220 w 
Butylbenzylph1hala1a 1200 1200 UJ 
2-0lloronaphthalene 220 220 UJ 
4-0llorophenylphenyl ether 490 490 UJ 
Olryseoe 290 290 2010 J 
Dibenz{a,h)an1hracene 290 290 UJ 
1,2-Dichlorobenzene 220 220 161 J 
1,3-Dichlorobenzene 220 220 UJ 
1,4-Dichlorobenzene 510 510 UJ 
3,3' -Dichlorobenzidlle 1920 1920 UJ 
Dietlylphhllate 1200 1200 UJ 
Dimdlylph1halate 1200 1200 w 
Di-n-butylphUlalate 1200 1200 1430 JB 
2 ,4- Dlnitmtoluene 660 660 UJ 
2,6-0initmtoluene 220 220 UJ 
Di-n-octytph1hale.te 1200 1200 UJ 
FUOrantlene 260 260 4720 J 
Fk.Jorene 220 220 6800 J 
Hex8Chlorobenzene 220 220 UJ 
Hexachlorobu1adiene 100 100 UJ 
Hexachlorocyclopentadlene 1200 1200 w 
Hexachloroe1hane 190 190 UJ 
lndeno(1,2,3-cd)pyrene 430 430 1000 J 
lsophorcne 260 260 UJ 
Naphtialern, 190 190 12600 J 
Nittobenzme 220 220 UJ 
N-Nitroso-dlme1hylmnine 1200 1200 UJ 
N-Nitroso-di-n-propylamlle 1200 1200 UJ 
N-Nitroao-diphenyiamhe 220 220 UJ 
Phenentlrene 630 630 14900 J 
Pyreno 220 220 6230 J 
1,2,4-Trichlorobenzene 220 220 UJ 

continued next page (see iast page of -. e Tor notes 

TABLE 2 (Conmued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INIIESTIGATION 
CEMICAL WAS1E MANAGEMENT 

CHICAGO INCi NE RA TOR FACILl1Y 

..,_.,. ,., 
-u = -·u··= -u··= 

HA.6479 HA6481 HA6482 HA6485 
10/23/91 10/23/91 10/23/91 10/24/93 

1.3 1.2 1.3 1.3 
u--- unMn u""'" U""'" 

510 1100 ND 299 
u u u u 

1130 3360 318 1520 
1700 1540 378 J 2770 

1730 J 9TT 289 J 2670 J 
1630 J 1250 257 J 2290 J 
1110 J 683 ND 1900 J 

UJ u u UJ 
u u u u 
u u u u 
u u u u 

457 ...8 u 343 JB 694 JB 
u u u u 
u u u u 
u u u u 
u u u u 

2050 2700 473 2940 
UJ u u UJ 
u u u 349 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

1630 B 3210 B 2208 B 9900 B 
u u u u 
u u u u 

UJ u u UJ 
3890 4550 954 5590 
813 1290 206 J 394 

u u u u 
u u u u 
u u u u 
u u u u 

1060 J 651 u 1700 J 
u u u u 

2090 2300 214 3610 
u u u 865 
u u u u 
u u u u 
u u u u 

4300 8600 1100 7200 
3100 8670 932 5350 

u u u u 

st-<i ·UU ~u- 1,~ .x-u 1,u . .,. •=-
HA6488 HA.6487 HA6488 HA8500 

10/24/93 10/24/93 10/24/93 10/24/93 
5.9 u 1.3 1.0 

U""'" unMn u-=- u-=-

BMDL 1570 331 u 
u u u u 

1150 3210 525 u 
1900 J 8720 886 J u 

1610 5600 745 u 
1500 J 5590 678 u 

u 4660 563 u 
u u u u 
u u u u 
u u u u 
u u u u 
u 382 JB 240 JB u 
u u u u 
u u u u 
u u u u 
u u u u 

1950 7570 981 u 
u u u u 
u u u u 
u u u u 
u u u LI 
u u u u 
u u u u 
u u u u 

1800 JB 3690 B 8700 B LI 
u u u u 
u u u u 
u u u u 

4500 14200 2370 u 
1390 2450 463 u 

u u u u 
u u u u 
u u u u 
u u u u 
u 4810 548 w 
u u u u 

2320 2300 498 u 
u u u u 
u u u u 
u u u u 
u u u u 

6100 12300 2640 u 
3800 12000 2100 u 

u u u u 



Dames and Moore Sample Number 
Laboratory Sample Number Quant Quant 
Sampling Date Limit Limit 
Units uo/L uo/Ko 

INORGANIC PARAMETERS 

Antimony 60 6000 
Arsenic 10 1000 
Beryllium 1.0 100 

Cadmium 3.0 200 
Chromium 10 1000 
Copper 10 1000 
Lead 5.0 500 
Mercury 0.02 80 
Nickel 10 1000 
Selenium 5.0 500 
Silver 10 1000 
Thallium 10 1000 
Zinc 20 2000 

continued next page (see last page of table for notes) 

SFG-4S 
HA6455 

10/22/91 
un/Kn 

u 
9600 

760 
2500 

20000 
40000 
76000 

110 
28000 

TABLE 2 (Continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CEMICAL WASTE MANAGEMENT 

CHICAGO INCINERATOR FACILITY 

SFG-100 SFG-40 SFILLOUP01 
HA6457 HA6461 HA6463 

10/22/91 10/22/91 10/23/91 
u- 1Ke1 un/Kn ua/Kn 

u u UJ 
11000 5600 380000 J 

680 870 810 J 
1800 2300 2900 J 

15000 21000 23000 J 
34000 26000 52000 J 

310000 19000 150000 J 
350 u 240 J 

14000 30000 33000 J 
BMDLJ BMDLJ BMDLJ BMDLJ 
BMDL BMDLJ BMDLJ BMDLJ 
BMDLJ UJ BMDLJ BMDLJ 

120000 160000 65000 150000 J 

SFG-3mG-30 SFG-2S SFG-20 SFG-1S SFG-1 D 
HA6464 HA6465 HA6466 HA6470 HA6476 HA6477 

10/23/91 10/23/91 10/23/91 10/23/91 10/23/91 10/23/91 
u- 1Kg. un/Ko un/Kn u- 1Kn un/l(n unlK_g 

I 
7600 u u 9400 u u 

48000 24000 76000 46000 7600 7900 
640 1000 760 600 700 1100 

3100 3100 2800 2800 1800 2900 
14000 27000 35000 16000 18000 19000 
55000 41000 38000 44000 27000 29000 

150000 100000 75000 180000 69000 90000 
3800 560 3100 1100 110 190 

23000 27000 32000 18000 18000 17000 

BMDL BMOLJ BMDL J BMOLJ BMDLJ BMDLJ 
BMDL BMDLJ BMDL J BMDLJ BMOLJ BMDLJ 
BMOLJ BMDLJ BMDL J BMDLJ BMOLJ BMDLJ 
98000 130000 120000 190000 98000 266000 



Dames and Moore Sample Number SFG-7S 
Laboratory Sample Number Quant Quant HA6478 
Sampling Date limit Limit 10/23/91 

Units u•'L ua/Ka u-•K,. 

INORGANIC PARAMETERS 

Antimony 60 6000 UJ 
Arsenic 10 1000 29000 J 
Barium 20 2000 NA 
Beryllium 1.0 100 2500 J 
Cadmium 3.0 200 5000 J 
Chromium 10 1000 453000 J 
Cobalt 20 2000 NA 
Copper 10 1000 110000 J 
Lead 5.0 500 390000 J 

Mercury 0.02 80 590 J 
Nickel 10 1000 47000 J 
Selenium 5.0 500 8200 
Silver 10 1000 1300 J 
Thallium 10 1000 UJ 
Tin 50 5000 NA 
Vanadium 20 2000 NA 
Zinc 20 2000 1410000J 

LEGEND: 
u Compound was not detected at laboratory method detection limit. 

TABLE 2 {Continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CEMICAL WASTE MANAGEMENT 

CHICAGO INCINERATOR FACILITY 

SFG-70 SFG-8S SFG-80 SFG-9S 
HA6479 HA6481 HA6482 HA6485 

10/23/91 10/23/91 10/23/91 10/24/91 
U""'K,. ua/Ka ua/Ka u-•K,.. 

u u UJ u 
16000 193000 33000 J 4800 

NA NA NA NA 
620 990 560 2000 

2400 2600 2000 2400 
13000 45000 14000 J 41000 

NA NA NA NA 
71000 90000 R 53000 

110000 110000 190000 J 48000 
190 190 240 220 

20000 34000 15000 32000 
BMDLJ BMDL BMDL BMDlJ 
BMDLJ BMDLJ ND BMDL 
BMDLJ 3200 J ND BMDLJ 

NA NA NA NA 
NA NA NA NA 

160000 160000 210000 J 74000 

J Estimated value due to limitations identified during the quality assurance review. 

UJ 
B 

R 

BMDL 

eported method detection limit is estimated due to limitations identWied during the quality assurance review. 
Compound was detected in a laboratory and/or field blank at similar concentrations. May 
represent laboratory and/or field contamination. 
Unreliable result. Compound may or may not be present. 
Sample results reported from dilution analysis 
Below tvlethod Detection Limit Reported by laboratory. 
No standard available. Compound was qualitatively searched for. 

SFG-90 
HA6486 

10/24/91 
u .. /K"" 

u 
6500 

NA 
630 

1600 
14000 

NA 
20000 
91000 

220 
11000 
BMDLJ 
BMDL 
BMDL 

NA 
NA 

87000 

IND Indeterminate. Standard and/or spikes could not be detected at method detection limit. 
Discrepancies may exist between the laboratory data tables and the data validation summary tables due to variations in the rounding of calculations. 

SFG-17S SFG-170 FB-102491 FG-10GW 
HA6487 HA6488 HA6506 HA6528 

10/24/91 10/24/91 10/24/91 10/22/91 
ua/Ka uo/Ka U""1Ka u-'L 

u UJ u BMDl 
4800 8500 J u BMDL 

NA NA NA 270 
620 700 u BMDL 

1900 1800 u u 
18000 16000 J u BMDL 

NA NA NA u 
136000 31000 u BMDL 
530000 39000 u BMDL 

u u BMDL u 
15000 31000 J u 110 
BMDLJ BMDLJ UJ BMDLJ 
BMDL BMOL u BMDL 
BMDLJ BMDLJ UJ UJ 

NA NA NA 160 
NA NA NA u 

277000 59000 J 21 BMDL 





DATA VALIDATION/QUALITY ASSURANCE REVIEW 
PHASE H RCRA FACILITY INVESTIGATION 

CHEM WASTE MANAGEMENT, INC. • CHICAGO INCINERATOR 
SAMPLE COLLECTION DATE: OCTOBER 28 • OCTOBER 29, 1991 

DAMES & MOORE JOB NO.: 13963-055-192 

LABORATORY REPORT Nos.: 101401, 101403 & 101405 

INTRODUCTION 

Eleven ( 11) soil samples, plus one ( 1) field-duplicate sample, one ( 1) 
groundwater sample, one (1) field-blank sample and three (3) trip-blank sample were 
collected and submitted to Environmental Testing Corporation (ETC) of Edison, New 
Jersey (1992 Illinois Certification No. 100224). All samples included in this review are 
listed on Table 1. All soil samples and the associated field-blank sample were analyzed 
for priority pollutant volatile organic compounds, semivolatile organic compounds 
(base/neutral and acid-extractable organic compounds) and metals. The associated 
trip-blank samples were analyzed for priority pollutant volatile organic compounds only. 
The groundwater sample was analyzed for RCRA Appendix IX heated purge and trap 
(HP /T) volatile organic compounds, purge and trap (P /T) volatile organic compounds, 
semivolatile organic compounds and metals. The associated trip-blank sample was 
analyzed for RCRA Appendix IX HP /T and P /T volatile organic compounds only. All 
samples were analyzed following USEPA SW-846 Methodologies. 

A data validation review was performed on all samples prepared under 
a modified CLP-SOW 3/90 CLP-I data deliverable format. Data were examined to 
assess the usability of the results, as well as to assess compliance relative to data 
package deliverable requirements. The organic data review is based upon a rigorous 
review of the reported hold times, surrogate recoveries, blank spike recoveries, matrix 
spike and matrix spike duplicate summaries, blank contaminants, internal standard area 
performance, Gas Chromatography /Mass Spectroscopy ( GC/MS) tuning and calibration 
data. 

The inorganic data review is based on a review of the reported hold 
times, blan 1, ,nalysis results, blank spike recoveries, matrix spike and duplicate results, 
calibration re_5ults, post-digestion spike recoveries and Inductively Coupled Plasma 
(ICP) serial dilution analysis. 

Details of the data validation/ quality assurance review are presented in 
the narrative section of the report. The data is summarized in Table 1 of the report. 
Data qualifiers have been placed next to the results so that the data user can quickly 
assess the qualitative and/or quantitative reliability of the reported result. This report 
was prepared to provide a critical review of the laboratory analysis and reported 
chemical results. Quality assurance reviews of laboratory-generated data routinely 
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identify problems associated with analytical measurements, even from the most 
experienced and capable laboratories. 

This review has been performed in accordance with the requirements 
specified in the "Laboratory Data Validation Functional Guidelines for Evaluating 
Organic Analyses" dated February 1988 and "Laboratory Data Validation Functional 
Guidelines for Evaluating Inorganic Analyses" dated July 1988. 

Sample m 

FG-lOS 
FILLFB102891 
TB102891 

FG-150 
FG-llS 
FG-11D 
FG-5S 
FG-50 
FG-6S 
FG-6D 
FG-15S 
FILLDUP02 
FG-16S 
FG-16D 
TB-102991 

FG-9GW 

TB-103191 

Legend: 
PP VOA 
PPBNA 

PP Metals 
HP/T VOA 
P/TVOA 
BNA 

= 

TABLE 1 

SAMPLES INCLUDED IN REVIEW 

HA6489 
HA6505 
HA6508 

HA6490 
HA6491 
HA6492 
HA6493 
HA6494 
HA6642 
HA6643 
HA6644 
HA6645 
HA6646 
HA6647 
HA6509 

HA6530 

HA6587 

Dale Collected Test Requested 

Laboratory Report No. 101401 
10/28/91 PP VOA, PP BNA & PP Metals 
10/28/91 PP VOA, PP BNA & PP Metals 
10/28/91 PP VOA 

Laboratory Report No. 101403 
10/29/91 PP VOA, PP BNA & PP Metals 
10/29/91 PP VOA, PP BNA & PP Metals 
10/29/91 PP VOA, PP BNA & PP Metals 
10/29/91 PP VOA, PP BNA & PP Metals 
10/29/91 PP VOA, PP BNA & PP Metals 
10/29/91 PP VOA, PP BNA & PP Metals 
10/29/91 PP VOA, PP BNA & PP Metals 
10/29/91 PP VOA, PP BNA & PP Metals 
10/29/91 PP VOA, PP BNA & PP Metals 
10/29/91 PP VOA, PP BNA & PP Metals 
10/29/91 PP VOA, PP BNA & PP Metals 
10/29/91 PP VOA 

Laboratory Report No. 101405 
10/29/91 RCRA Appendix IX HP/T VOA, 

P /T VOA, BNA & Metals 
10/31/91 RCRA Appendix IX HP/T VOA & 

P/TVOA 

Priority Pollutant Volatile Organic Compounds 
Priority Pollutant Semi-Volatile Organic Compounds (Base/Neutral and Acid­
Extractable Organic Com pounds) 
Priority Pollutant Metals 
RCRA Appendix IX Heated Purge and Trap Volatile Organic Compounds 
RCRA Appendix IX Purge and Trap Volatile Organic Compounds 
RCRA Appendix IX Semi-Volatile Organic Compounds (Base/Neutral andAcid­
Extraclable Organic Compounds) 



GENERAL COMMENTS 

With regard to the data package deliverables, most of the requirements 
were met with the exception of the metals fraction. This reviewer has observed that 
for the ICP concentrations reported at 10 to 15 times above the method detection limit 
(MDL), the data validation cannot reproduce the laboratory reported results. The 
calculation obtained during data validation is consistently higher than the laboratory 
reported concentration. This is due to the fact that the interelement correction factors 
in the ICP instrument have been externally calculated in the system. Since this external 
interelement correction factor is not available for review, the reported results for low 
level samples cannot be reproduced. It should be noted that positive ICP reported 
results that are significantly above than the MDL (approximately 100 times higher or 
more) were reproduced and validated, since this interelement correction factor becomes 
negligible at higher concentrations. The data review assumes that the low level 
reported concentrations (10 to 15 times the MDL) are correct as reported and it is this 
reviewer's opinion that data usability is not impacted. 

DATA QUALIFIERS 

Overall, the data quality is good. The data validation review has identified 
aspects of the analytical data that require qualification. To confidently use any of the 
data within the data set, the data user should understand the limitations and 
qualifications presented. With regard to data usability, the following qualifiers are 
offered based upon the data provided. 

ORGANIC QUALIFIERS 

Hold Times: 

• All samples were analyzed and/ or extracted within the required hold 
time for all organic parameters. 

Blank Contamination: 

• _Due to the presence of di-n-butyl phthalate and bis(2-ethylhexyl)phtha­
late in the semivolatile method blank, positive results in all samples are 
qualitatively questionable and have been flagged (B) on the summary 
table. 



Surrogate Recoveries: 

• The acid-extractable surrogate, 2-fluorophenol, was recovered outside the 
control limits (low) for the soil sample FG-16D. No qualifier has been 
applied since only one surrogate per sample is outside the control limits. 

• The semivolatile surrogates, terphenyl-dl4 and 2-fluorophenol, were 
recovered outside the control limits (high) for the groundwater sample 
FG-9GW. The positive results for this sample may be biased high and 
have been flagged (J) estimated on the summary tables. There is no 
impact on the non-detected results and no qualifier has been applied. 

Internal Standards: 

• The area counts of the semivolatile internal standards, chrysene-d 12 and 
perylene-d12, were outside the control limits (low) for the groundwater 
sample FG-9GW. The positive and non-detected compounds quantitated 
against these internal standards are regarded as estimated values and 
have been flagged (J/UJ) estimated on the summary tables. 

Matrix Spike and Matrix Spike Duplicate Summary (MS/MSD): 

• Sample FlLLDUP02 was collected and submitted to the laboratory as a 
blind field duplicate of sample FG-15S. The reproducibility of the 
semivolatile organic results are good providing a positive indication of 
the field and laboratory precision associated with these analyses. 

For the volatile organic results, however, the duplicate sample (FILL­
DUP02 and FG-15S) reproducibility are poor. For the most part, the 
concentrations of the positive results in sample FG-15S are 10 times 
higher than the concentration of the positive results in sample FlLLDUP-
02. The positive volatile results for both field duplicates are regarded as 
estimated values and have been flagged (J) estimated on the summary 
tables. There is no impact on the non-detected results and no qualifier 
has been applied. 

• All heated purge and trap volatile (HP /T VOA) blank spike recoveries 
associated with samples FG-9GW and TB-103191 were outside the 
control limits (low). The positive and non-detected HP/T VOA results 
for both samples may be biased low and have been flagged (J/UJ) 
estimated. 

• The purge and trap volatile (P /T VOA) spiking compounds, trichloro­
ethene (TCE) and toluene, were recovered outside the control limits 
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(high) for samples FILLDUP02MS/MSD and may be biased high. The 
positive toluene results in the field duplicate samples FILLDUP02 and 
FG-15S may be biased high and have been flagged (J) estimated. Since 
TCE was non-detected for both field samples, there is no impact on the 
data quality and no qualifier has been applied. 

• The blank spike recoveries associated with the soil semivolatile com­
pounds 2-chlorophenol, 2,4-dichlorophenol, 2,4-dimethylphenol, 2-
nitrophenol, phenol, bis(2-chloroethoxy)methane, bis(2-chloroisopropyl)­
ether, 1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, 
hexachlorobutadiene, hexachloroethane, isophorone, naphthalene, 
nitrobenzene,n-nitroso-di-n-propylamineand 1,2,4-trichlorobenzene, were 
outside the control limits (low). The positive and non-detected results 
of these compounds in all soil samples may be biased low and have been 
flagged (J/UJ) estimated on the summary tables. 

• The semivolatile spiking compound, 1,2,4-trichlorobenzene for the 
groundwater samples FG-9GWMS/MSD was recovered outside the 
control limits (high) and may be biased high. No qualifier has been 
applied since this compound was non-detected in the unspiked sample. 

• The semivolatile blank spike recoveries of diethylphthalate, dimethyl­
phthalate and phenol, associated with the groundwater sample FG-9GW, 
were outside the control limits (low). The positive and non-detected 
results of these compounds in the groundwater sample may be biased low 
and have been flagged (J/UJ) estimated. 

The semivolatile blank spike recoveries of dimethyl phthalate, associated 
with samples FG-9GW and FILLFB102891 and diethylphthalate, associ­
ated with sample FILLFB102891 only, were less than 10%. The non­
detected results of these compounds are unreliable and have been 
flagged (R) on the summary tables. 

• The semivolatile blank spike recoveries of 2-nitrophenol, phenol, butyl 
benzyl phthalate, 3,3' -dichlorobenzidine, associated v.-ith the field blank 

-sample, FILLFB102891, were outside the control limits (low). The non­
detected results of these compounds may be biased low and have been 
flagged (UJ) estimated. 
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Initial and Continuing Calibrations: 

• Sample FG-9GW was analyzed at a 1:250 dilution for HP /T VOAs, and 
at a 1:1000 dilution for the P /T VOAs resulting in elevated detection 
limits due to target compound concentrations exceeding the initial linear 
calibration range requirements. 

• The soil samples FG-15D, FG-5S, FG-5D and the groundwater sample 
FG-9GW were re-analyzed at elevated dilutions for volatiles due to 
target compound concentrations exceeding the linear calibration range 
requirements. 

• Due to the high percent difference between the initial and continuing 
calibration response factors of all HP /T VOA compounds associated with 
samples FG-9GW and TB-103191. The positive and non-detected results 
are regarded as estimated values and have been flagged (J/UJ) on the 
summary tables. 

• The response factors of the volatile compound, methyl ethyl ketone 
(MEK) for samples FG-9GW and TB-103191 and the semivolatile 
compound, hexachlorophene for sample FG-9GW only, were less than 
0.05 for the initial and continuing calibrations. Due to the low response 
factors, the non-detected results of these compounds for the samples are 
umeliable and have been flagged (R) on the summary tables. 

Additional Comments: 

• As per the requirements, all values calculated below the method 
detection limit should be considered estimated and have been flagged (J) 
on the data table. 

INORGANICS PARAMETER QUALIFIERS 

Hold Times: 

• All samples were digested and analyzed within the required hold time 
criteria for the metals analyses. 

Blank Contamination: 

• Trace presence of mercury has been identified in the soil field-blank sam­
ple, FILLFB-102891 at below the method detection limit (BMDL). The 
positive mercury results in the soil samples reported as BMDL are 
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qualitatively questionable and have been flagged (B) on Table 2. The 
positive mercury results reported above the method detection limits are 
regarded as "real" values and no qualifier has been applied. 

Instrument Calibration and Verification: 

• The initial and continuing calibration verification recoveries of all metals 
were reported within control limits. 

ICP Serial Dilution: 

• The ICP serial dilution analyses of chromium, copper and zinc for the 
soil sample FG-15D were outside the control limits. The positive results 
of these analytes for the sample have been flagged (J) estimated on the 
summary tables. 

Matrix Spike and Duplicate Summary: 

• Sample FILLDUP02 was collected and submitted to the laboratory as a 
blind field duplicate of sample FG-15S. The reproducibility of the metal 
analytes are good, providing a positive indication of the precision 
associated with the field and laboratory procedures. 

• The matrix spike recoveries of cadmium, chromium, copper, nickel, lead 
and zinc for the soil sample FG-15DMS were outside the control limits 
(high). The positive results of these analytes in the unspiked sample may 
be biased high and have been flagged ( J) estimated. 

• Due to the low spike recoveries of antimony, arsenic and selenium in the 
soil sample FG-15DMS, the positive and non-detected results of these 
analytes in the unspiked sample may be biased low and have been 
flagged (J /UJ) estimated. 

• Due to the high relative percent differences (RPO) associated with the 
duplicate analyses of antimony and nickel in the soil sample FG-lSDMS, 
-the positive results of these analytes have been flagged (J) estimated. 

• A low matrix spike recovery was obtained for the analytes selenium and 
mercury for the groundwater sample FG-9GWMS. The positive and non­
detected results of these analytes in the unspiked sample may be biased 
low and have been flagged (J/UJ) estimated on the summary tables. 

• Due to the high relative percent differences (RPO) associated with the 
duplicate analyses of beryllium, copper, nickel, lead and zinc in the 
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groundwater sample FG-9GWMS, the positive results of these analytes 
have been flagged ( J) estimated. 

Post-Digestion Spike Recoveries: 

The post-spike recoveries of the following analytes were recovered 
outside the control limits (low). Positive and/ or non-detected results of 
these analytes for the associated samples may be biased low and have 
been flagged (J) estimated. 

Analyte 

Selenium 

Thallium 

Log Link 

101403 

101405 

101401 
101403 

Associated Sample 

FG-11S, FG-15S, FILLDUP02, FG-
16S, FG-16D, FG-160, FG-6S & FG-
6D 
FG-9GW 

FG-10S 
FG-150, FG-15S, FG-16S & FG-16D 

• The post-spike recovery of arsenic for the soil sample FG-10S was 
recovered outside the control limits (high) and may be biased high. The 
positive result of this analyte in the sample may be biased high and has 
been flagged (J) estimated on the summary tables. 

Additional Comments: 

• The laboratory reports several inorganic results as below the method 
detection limit (BMDL). These are reported as BMDL on Table 2. The 
actual concentrations are not calculated during the data validation review 
since the interelement coefficient factors were not provided. 



TABLE 2 
SUMMARY OF ANALYTICAL RE SUL TS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

Damaa and Moore Sample Number FW-9GW 
Sample Depth (ft) 9-10' 
Laboratory Sample Number HA6530 
Sampling Date Quant Quant 10/29/91 
Dilution Factor Limit Limit 250 
I Units u-• u-JKn u-• 
APPENDIX IX HEATED P/T VOLATILE COMP ~UNDS 

Acetonitrile 15 15 14800 J 
Acrolein 20 20 UJ 
Acrylonitrile 10 10 UJ 
1,4-Dioxane 300 300 UJ 
Ethyi cyanide 40 40 UJ 
lsobutyl alcohol 230 230 UJ 
Methacrylonitrile 110 110 UJ 

coritfr,Ued next page (see last page of table for notes) 

TB-103191 
NA 

HA6587 
10/31/91 

1.0 
u-• 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 



TABLE 2 (continued) 
SUMMARY OF ANAL YTICAI. RESULTS 

PHASE II INVESTIGATION 
CHEMICAi. WASTE MANAGEMENT 
CHICAGO INCINERATOR FACILITY 

Dames and Moore Sample Number FW-9GW 
Sample Depth (fl) 9-10' 
Laboratory Semple Number HA6530 
Sampling Date Quant Quant 10/29/91 
Dilution Factor Limit Limit 1000 
Units uft• u ... 1K"' uftn 

APPENDIX IX PIT \IVLATILE COMPOUNDS 

Benzene 4.4 4.4 u 
Methyl bromide 10 10 u 
Carbon disulfide 10 10 u 
Chloroethane 10 10 u 
Chlorobenzene 6.0 6.0 u 
2-Chloro-1,3-butadiene - - u 
Chloroform 1.6 1.6 u 
Methyl chloride 10 10 u 
3-Chloropropene 10 10 u 
1,2-Dibromo-3-chloropropane 10 10 u 
1,2-Dibromoethane to 10 u 
Dibromomethane 10 10 u 
1,4-Dichloro-2-butene 10 10 u 
Dichlorodifluoromethane 10 10 u 
1, 1 - Dichloroethane 4.7 4.7 u 
1 ,2-Dichloroethane 2.8 2.8 u 
1,2-Dichloroethene (trans) 1.6 1.6 u 
1, 1 - Dichloroethene 2.8 2.8 46900 
Methylene Chloride 2.8 2.8 199000 
1 ,2-Dichloropropane 6.0 6.0 u 
cis-1 ,3-Dlchloropropene 5.0 5.0 u 
trans-1 ,3-Dichloropropene 10 10 u 
Chlorodibromomethane 3.1 3.1 u 
Dichlorobromomethane 2.2 2.2 u 
Ethyl methacrylate 10 10 u 
lodomethane 10 10 u 
Methyl ethyl ketone 10 10 A 
Methyl methacrylate 10 10 u 
Pentachloroethane - - u 
1, 1, 1,2-Tetrachloroethane 10 10 u 
1, 1,2,2-Tetrachloroethane 4.1 4.1 u 
Tetrachloroethene 4.1 4.1 u 
Carbon Tetrachloride 2.8 2.8 u 
Toluene 6.0 6.0 u 
Bromoform 4.7 4.7 u 
1, 1, 1-Trichloroethane 3.8 3.8 u 
1, 1,2-Trichloroethane 5.0 5.0 134000 

,. ...... ..i ... ,, .. ,..,. ... -vt ,...,.,.. .. 1 .... ..., ,,.,.f ,...,.,.,.. r,r nr,tActl 

TB-103191 
NA 

HA6587 
10/31/91 

1.0 
uft• 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
R 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 



TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 
CHICAGO INCINERATOR FACILITY 

Damea and Moore Sample Number FW-UGW 
Sample Depth (ft) 9-10' 
Laboratory Sample Number HA6530 
Sampling Date Quant Quant 10/29/91 
Dilution Factor Limit Limit 1000 
Units un' ua/Ko un' 
APPENDIX IX P/T VOLATILE COMPOUNDS ( ircontinw ) 

Trichloroethene 1.9 1.9 1190 J 
Trichlorofluoromethane 10 10 u 
1,2,3-Trichloropropane 10 10 u 
Vinyl Chloride 10 10 7660 J 
Acetone 10 10 u 
Ethylbenzene 7.2 7.2 u 
2-Hexanone 10 10 u 
Methyl isobutyl ketone 10 10 u 
Styrene 10 10 u 
Vinyl acetate 10 10 u 
m-Xylene 10 10 u 
o,p-Xylenes 10 10 u 

___ .., ____ .., -- ___ _. ____ , ___ •--£ ---- ,, __ --~--· 

TB-103191 
NA 

HA6587 
10/31/91 

1.0 
un• 

3.n 
u 
u 

21.7 
49.9 

u 
u 

7.5 
u 
u 

1.6 
u 



TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, 11.LINOIS 

Dames and Moore Sample Number FW-9GW 
Sample Depth (ft) 9-10" 

Laboratory Sample Number HA6530 
Sampling Date Quant Quant 10/29/91 
Dilution Factor Limit Limit 20 
Uoits unn un/Kn unn 

APPENDIX IX SEMIVOLATILE COMPOUNDS 

Acetophenone 17 1000 u 
2-Acetylaminofluorene 17 1000 u 
4-Aminobiopheny 17 1000 u 
Aniline 17 1000 5130J 
Aramite 17 1000 UJ 
Benzo(a)anthracene 13 790 UJ 
Benzo(b)fluoranthene 8.0 490 UJ 
Benzo(a)pyrene 4.2 250 UJ 
Bis(2- Chloroethoxy)methane 8.8 540 u 
Bis(2- chloroethyl) ether 9.5 580 u 
Bis (2- chloroisopropyl) ether 9.5 580 u 
Bis(2 - Ethylhexy1) phthalate 17 1000 UJ 
4-Bromophenylphenyl ether 3.2 190 u 
Butylbenzylphthalate 17 1000 UJ 
2-sec-Butyl-4,6-dlnitrophen 17 1000 u 
p-Chloranaline 17 1000 13900 J 
p-Chloro-m-cresol 5.0 300 u 
2-ChloranaphthaJene 3.2 190 u 
2-Chlorophenol 5.5 330 u 
Chrysene 4.2 250 UJ 
Acenaphthene 3.2 190 u 
Acenaphthylene 5.8 350 u 
Anthracene 3.2 190 u 
Benzo(ghi)perylene 6.8 415 UJ 
Benzo(k)fluoranthene 4.2 250 UJ 
Fluorene 3.2 190 u 
Phenanthrene 9.0 550 u 
Pyrene 3.2 190 UJ 
2-Nitrophenol 6.0 365 u 
o-Cresol 17 1000 u 
m+p-Cresols 17 1000 1160 J 
Diallate 17 1000 u 
Dibenzo(a,h)anthracene 4.2 250 UJ 
D1-N-butyl phthalate 17 1000 u 
1 ,2-Dichlorobenzene 3.2 190 u 
1,3-0ichlorobenzene 3.2 190 u 
1 ,4- Dichlorobenzene 7.3 450 u 
3,3- Olchlorobenzid!ne 27.5 1675 UJ 
2,4-0lchlorophenol 4.5 275 8820J 
2,6-Dichlorophenol 17 1000 1460J 

___ .,;_,,_..I __ __. ~-~- In•- ..... t ,...,.,._ .... ~ ..... , .. r nnt,...,_, 

TB-103191 
NA 

HA8587 
10/31/91 

1.0 
unn 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



TABLE 2 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, 11..LINOIS 

Oamea and Moore Sample Number FW-9GW 
Sample Depth (ft) 9-10' 
Laboratory Sample Number HA6530 
Sampling Date Quant Quant 10/29/91 
Dilution Factor Limit Limit 20 
11 nibJ u-• u ... 'Ko u-• 
APPENDIX IX SEMIVOLATILE COMPOUNDS continu ,.,, 

Diethylphthalate 17 1000 UJ 
p-Dimethylaminoazobenzene 17 1000 UJ 
7, 12-0imethylbenzo(a)anthra 17 1000 UJ 
3,3-Dimethylbenzidine 17 1000 UJ 
a-a-Oimethylphenethylamine - - -
2,4-Dimethylphenol 4.5 275 u 
Dimethyl phthalate 17 1000 R 

m-Dinitrobenzene 17 1000 u 
4,6-Dinitro-0-cresol 40 2400 u 
2,4-Dinitrophenol 70 4250 u 
2,4- Dinitrotoluene 9.5 580 u 
2,6-Dinitrotoluene 3.2 190 u 
Di-n-octyl phthalate 17 1000 UJ 
Diphenylamine 17 1000 u 
N-nitrosodinpropylamlne 17 1000 u 
Ethyl methanesulfonate 17 1000 u 
Fluoranthene 3.7 225 u 
Hexachlorobenzene 3.2 190 u 
Hexachlorobutadiene 1.5 90 u 
Hexachlorocyclopentadiene 17 1000 u 
Hexachloroethane 2.7 165 u 
lsodrin 9.8 1000 u 
Hexachlorophene 17 1000 R 

Hexachloropropene 17 1000 u 
lndeno(1,2,3-c,d)pyrene 6.2 365 UJ 
lsosafrole 17 600 u 
Methapyrilene - - IND 
3- Methylcholanthrene 9.2 555 UJ 
Methyl methanesulfonate 17 1000 u 
Naphthalene 2.7 165 u 
1,4-Naphthoqulnone 17 1000 u 
1 -Naphthylamine 17 1000 u 
2-Naphthylamlne 17 1000 u 
p-Nitroanillne 17 1000 u 
Nitrobenzene 3.2 190 1000 J 
4-NitJophenol 4.0 240 u 
4-Nitroquinoline-N-oxide - - IND 
N-Nitroaodlphenylamlne 3.2 190 u 
N-Nltrosodl-n- butylamlne 17 1000 u 
N-Nitroaodiethylamine 17 1000 u 
N-Nltroaodlmethylamine 17 1000 u 
N-Nltrosomethytethylamlne 17 1000 u 

continued next page (see last page·-of table fol' rlotes) 

TB-103191 
NA 

HA8587 
10/31/91 

1.0 
u-• 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

Dames and Moore Sample Number FW-9GW 
Sample Depth (fl) 9-10' 

Laboratory Sample Number HA6530 

Sampling Date Quant Quant 10/29/91 
Dilution Factor Limit Limit 20 
Units u-• u-'Kn u-• 
APPENDIX IX SEMIVOLATILE COMPOUNDS continu ,.,, 

N-Nitrosomorpholine 17 1000 u 
N-Nitrosopiperidine 17 1000 u 
N-Nitrosopyrrolodine 17 1000 u 
5-Nitro-o-toluidine 17 1000 u 
Pentachlorobenzene 17 1000 u 
Pentachloronitrobenzene 17 1000 u 
Pentachlorophenol 6.0 365 u 
Phenacetin 17 1000 u 
Phenol 2.5 150 10100 J 
m-phenylenediamine 17 1000 u 
o-phenylenediamine 17 1000 u 
p-phenylenediamine 17 1000 u 
2-Picoline 17 1000 u 
Pronamide 17 1000 u 
Pyridine 17 1000 8450J 
Safrole 17 1000 u 
1,2,4,5-Tetrachlorobenzene 17 1000 u 
2,3,4,6-Tetrachlorophenol 17 1000 u 
Tetraetllyldithiopyrophospha - - u 
o-Toluidine 17 1000 u 
1,2,4-Trichlorobenzene 3.2 190 u 
2,4,5-Trichlorophenol 17 1000 u 
2,4,6-Trichlorophenol 4.5 275 79J 
0,0,0- Triethyl phosphorothi - - u 
sym-Trinitrobenzene - - IND 
Benzyl alcohol 17 1000 u 
Dibenzofuran 17 1000 u 
lsophorone 3.7 225 u 
2-Me1hylnaphthalene 17 1000 u 
o-Nitroanlline 17 1000 u 
m-Nltroaniline 17 1000 u 
4-Chlorophenyl phenyl ether 7.0 425 u 

continued next page (se8 last paQe"-01 table for notes) 

TB-103191 
NA 

HA6587 
10/31/91 

1.0 
unn 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



uames anu Moore ~pie Number 
Sample Oopth (fl) 
Laboratory Sample Number 
Sampling Date Quant Quant 
Dilution Factor Limit Limit 
Units •-•L ,_,.,n 
Pfif~o;-,,. ,: _ _,1,-~1 rp 

Benzene 4.4 4.4 
Bromoform 4.7 4.7 
Carbon Tetrachloride 2.8 2.8 
Chlorobenzene 6.0 6.0 
Chlorodbrcmcmethane 3.1 3.1 
Chloroethane 10 10 
2-Chloroethyl vinyl ether 10 10 
Chlorofom 1.6 1.6 
Dichlorobromomethane 2.2 2.2 
Dichlorodrfluoromethane 10 10 
1, 1-Dichloroethane 4.7 4.7 
1,2-Dichloroethane 2.8 2.8 
1, 1 -Dichloroethene 2.8 2.8 
1,2-Dichloropropane 6.0 6.0 
cis-1,3-Dichloropropene 5.0 5.0 
trans-1,3-Dichloropropene 10 10 
Ethybenzene 7.2 7.2 
Methyl bromide 10 10 
Methyl chloride 10 10 
Methylene Chloride 2.8 2.8 
1, 1,2,2-Tetrachloroethane 4.1 4.1 
T etrachloroe1hene 4.1 4.1 
Toluene 6.0 6.0 
1 ,2-Dichloroethene {trans) 1.6 1.6 
1 , 1 , 1 - Trichloroethane 3.8 3.8 
1 , 1 ,2 - Trichloroethane 5.0 5.0 
Trichloroethene 1.9 1.9 
T richlorofluoromethane 10 10 
Vinyl Chloride 10 10 

contiriU8crnext page (see lastpaQG-of tiib"IG.fOT-notH) 

ru ·= 
6-8' 

HA6493 
10/29/91 

70 ,_,.,n 

847 
u 
u 

482 
u 
u 
u 
u 
u 
u 
u 
u 

3370 
u 
u 
u 
u 
u 
u 

1480 
u 
u 

1440 
u 
u 
u 
u 
u 
u 

TABLE 2 (continued 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

ru 50 ,., ·<><> n, 60 
12-14' 6-8' 13-15' 

HA6494 H"""42 HA61143 
10/29/91 10/29/91 10/29/91 

60 , .. ,.. 
•-•M'n •-n<n ,-n<n 

589 10.6 8.36 
u u u 
u u u 

276 J u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

1560 u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u 14.9 13.7 
u u u 
u u u 

1330 u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

,., 1U<> n, -11S ... -110 '"' .,,., 
8-8' 2-8' 14-16' 6-8' 

HA6489 HA6491 HA6492 HA6644 
10/28/91 10/29/91 10/29/91 10/29/91 

1.2 1.2 15 5.7 ,_,.,n ,_,.,n •-•Kn ·-'"" 

u u 2280 88.5 J 
u u u u 
u u u u 
u u u 24.8 J 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u 235 u 

4.16 u u 431 J 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u 355J 
u u u u 
u u u 45.6 J 
u u u 266J 
u u u u 
u u u u 
u u u u 
u u u u 
u 22.4 u u 
u u u u 

' 
8-8' 

H"""45 
10/29/91 

1.1 

·-'"" 

7.95 J 
u 
u 

5.4 J 
u 
u 
u 
u 
u 
u 
u 
u 

32.3 J 
u 
u 
u 
u 
u 
u 

51.9 J 
u 

3.5 J 
41.1 J 

u 
u 
u 
u 
u 
u 

7"G=151l 
18-20' 

HM690 
10/29/91 .,. 

·-'"" 

2550 
u 
u 

7440 
u 
u 
u 
u 
u 
u 
u 

42000 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

6250 
u 
u 
u 
u 
u 
u 

-

II 

J 
I 

j 1; 

!' 

J 

J ii 

J 

~1 

i! 
ii 



TABLE 2 (continued) 
SUMMARY OF ANAi. YTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

r 
ame• a oon11 p e OIi -10 -1 02 -nm 

Sample Depth (11) 6-8' 12-14' 6-8° 13-15' 6-8' 14-16' 6-8' 6-8' 18-20' t----· HA6493 HA641>4 HA6642 HA6643 HA6489 HA6491 HA6492 HA6644 HA6645 HA6600 

ampling Date Quant Quant 10/29/91 10/29/91 10/29/91 10/29/91 10/28/91 10/29/91 10/29/91 10/29/91 10/29/91 10/29/91 

ilution Factor Limit Limit 12 12 1.4 1.4 1.2 12 1.5 1.1 1.1 12 
nits l -- ___ ','!lLK;J 
~ ----- CT,\l![E<:, 

2-Chlorophenol 3.9 340 UJ UJ UJ UJ UJ UJ 1060J UJ UJ UJ 
2,4-Dichtoropheno! 3.2 280 1900 J 2460 J 71 J 68J UJ UJ 1930J 124 J 94.5 J 2531 J 

2,4-Dimethy~henol 3.2 280 UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ 
4,6-Dinitro-2-methyphenol 29 2400 u u u u u u u u u u 
2,4-0initrophenol 50 4300 u u u u u u u u u u 
2-Nitrq:,henol 4.3 370 UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ 
4-Nitrophenol 2.9 240 u u u u u u u u u u 
4-Chloro-3-methyphenol 3.6 310 u u u u u u u u u u 
Pentachlorophenol 4.3 370 u u u u u u u u u LJ 

Phenol 1.8 150 9680 J 12200 J OOOJ 504J UJ UJ 963J UJ UJ 2890 

2,4,6-Trichlorophenol 3.2 280 u u u u u u 194 J u u u 

continued next page (see last page of tehle for notes 



ullfflea and Moore i:MU11ple Number 
Sample Oop1h (fl) 
laboratory Sample Number 
Sampling Dato Ouan1 Quant 
Dilution Factor Limit Limit 
Units on/L on/Kn 

1..,,....,E/NEUmAL EXlRACTABLE ' 
kenaphthene 2.3 220 
Acenaphthylene 4.2 410 
Anthmcene 2.3 220 
Benzo(a)anthmcene 9.3 910 
Benzo(a)pyrene 3.0 290 
Benzo(b)fluoranthene 5.7 580 
Benzo(g,h,i)perylene 4.9 480 
Benzo(k)fluoranthene 3.0 290 
bis(2-Chloroethoxy)methane 6.3 620 
Bis(2-chloroethyl} ether 6.8 880 
bis(2 -ch loroisc:propyl)ether 6.8 880 
bis(2 - Ethylhexyl)p hthala"EI 12 1200 
4-Bromophenylphenyl ether 2.3 220 
Butylbenzylphthalate 12 1200 
2-Chloronephthalene 2.3 220 
4-Chlorophenylphenyl ether 5.0 490 
Chrysene 3,0 290 
Dbenz(a,h)anthmcene 3.0 290 
1,2-Dichlorobenzene 2.3 220 
1,3-Dichlorcbenzene 2.3 220 
1,4-Dichlorobenzene 5.2 510 
3,3' -Dichtorc:benzidine 19.6 1920 
Diethylphthalate 12 1200 
OITlethylphthalate 12 1200 
Oi-n-butylphthalate 12 1200 
2,4-DinitrotokJene 6.6 880 
2,6-Dinitrotoluene 2.3 220 
Di-n-octyj>hthala1B 12 1200 
Fluoranthene 2.6 260 
Fluorene 2.3 220 
Hexachlorobenzene 2,3 220 
Hexachlorobutadlene 1.1 100 
Hexachlorocyclopentadiene 12 1200 
Hexachloroethane 1.9 190 
\ndeno(1.2,3-cd)pyrene 4.4 430 
lsophorone 2.6 260 
Naphthalene 1.9 190 
Nitrobenzene 2.3 220 
N-Nitroso-dimethylamine 12 1200 
N-Nitroso-dl-n-propylamine 12 1200 
N-Nitroso-dlphenylem!ne 2.3 220 
Phenanthrene 6.4 630 
Pyrene 2.3 220 
1,2,4-Trichlorobenzene 2.3 220 

--· ....+ ............. ...... ..... ,. ... ,.... ,,. ....... ·-

r"'-"" 
6-8' 

HA.6493 
10/29/91 

12 
on/lCn 

500 J 
u 

590 J 
1520 J 
1440 J 

u 
980J 

u 
UJ 
UJ 
UJ 
u 
u 
u 
u 
u 

1790 J 
u 

UJ 
UJ 
UJ 
u 
u 
u 

1330 JI 
u 
u 
u 

3450 
700 J 

u 
UJ 
u 

UJ 
930J 
UJ 

697 J 
UJ 
u 

UJ 
u 

3230 J 
3030 

UJ 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RE SUL TS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

r-u 5lJ Cb-D<> r-u 60 
12-14' 6-8' 13-15' 

HAG4114 HMM2 HA6643 
10/29/91 10/29/91 10/29/91 

12 1.0 1.4 
•-•v- ·-•v- •-•V-

795 J 103 J 283 
u u u 

1850 J 249 J 899 
6220J 589J 1610 
6800 485 1340 
6940 852 1270 
4050J 322 J 943 

u u 959 
UJ UJ UJ 
UJ UJ UJ 
UJ UJ UJ 
u 276 B 222 JE 
u u u 
u u u 
u u u 
u u u 

9460 706 1740 
1060J u u 

UJ UJ UJ 
UJ UJ UJ 
UJ UJ UJ 
u u u 
u u u 
u u u 

1535 JI 27408 36508 
u u u 
u u u 
u u u 

14200 1300 8310 
1020 J 129 J 445 

u u u 
UJ UJ UJ 
u u u 

UJ UJ UJ 
1920J u 903 

UJ UJ UJ 
790 J 126J 352 J 
UJ UJ UJ 
u u u 

UJ UJ UJ 
u u u 

7800 1210 u 
12000 1040 u 

UJ UJ UJ 

n, 1u-, ru ·11.:i f"ll:I ·I IU n, ·•= Hi 1sry-
6-8' 2-8' 14-16' 6-8' 6-8' 18-20· 

HAM89 HA.6491 HAG492 HA6644 HMM5 HA6690 

10/28/91 10/29/91 10/29/91 10/29/91 10/29/91 10/29/91 
1.2 12 1.5 1.1 1.1 12 

•-•v- •-•v- ·-•v- ·-•v- ·-w- - •~ l"<l 

u u u u 28.5 J 336 J 

u u u 13.9 J 19.9 J UJ 
u u u 62.6 J 90.6 J 554 J 
u u u 189 J 268 J 1160 J 

u u u 202 J 287 1130 

u u u 243 J 230 J 1140 J 
u u u u 228 J UJ 
u u u u u u 

UJ UJ UJ UJ UJ UJ 
! UJ UJ UJ UJ UJ UJ 

UJ UJ UJ UJ UJ UJ I' 
261 JE u 1120 JE 232 JI 194 JE U JEf 

u u u u u u ii 
u u u u u u 1! 

u u u u u u 
Ii u u u u u u 

u u u 244J 329 1420 I 
u u u u u u I 

UJ UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ UJ 
u u u u u u 
u u u u 25.3 J UJ 
u u u u u u 

1162 JE 1600 JE 25108 1600 B 2260B 1410 B 

u u u u u u 
u u u u u u 
u u 279J u u u 
u u 176J u 530 

2680 I 30J u 34.6 J 38.3 J 52 J 290 J 
u u u u u 2260 

UJ UJ UJJ UJ UJ UJ ! 

u u u u u 

u~J Ii UJ UJ UJ UJ UJ 
u u u u 187 J 

UJ UJ UJ UJ UJ UJ ' 
104J UJ 57.6 J 232 J 210 J 2510 J 
UJ UJ UJ UJ UJ UJ 
u u u u u u 

UJ UJ UJ UJ UJ UJ 
u u u u u u 

262 J u 148J 306 J 451 J 2750 J 
104 J u 442 355 571 2300 
UJ UJ UJ UJ UJ UJ 



uames anu Moore ,aample Number ru·= 

s.mple Depth (It) 6-8' 

Laboratory Sample Number Quant Quant HA8493 
Sampling Date Limit Limit 10/28/91 
Units -·-'L ___ ,v •-n<n 
IN0-RGANIC PARAMETERS 

Antimony 60 6000 u 
Arsenic 10 1000 30000 
Barium 20 2000 NA 
Berylliun 1.0 100 3100 
Cadmium 2.0 200 noo 
Chromii.an 10 1000 55000 
Cobalt 20 2000 NA 
Cq:,per 10 1000 29000 
Le,d 5.0 500 120000 
Mercury 0.20 60 BMDLB 
Nickel 20 1000 25000 
Seleniun 5.0 500 2900 
Silver 10 1000 BMDL 
Thallh.m 10 1000 3700 
Tin 50 5000 NA 
Vanadium 20 2000 NA 
Zinc 20 2000 306000 

LEGEND: 
u Canpound was not detected at laboratory method detection limit. 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

ru ·au r~-- Mi 6IT 
12-14' 6-8' 13-15' 

HA8494 HA6842 HA6843 
10/28/91 10/29/91 10/28/91 

•-n<n ,_,,.-n ___ ;v_ 

u BMDL u 
23000 13000 17000 

NA NA NA 
2000 3000 2600 
5700 4900 7100 

45000 29000 43000 
NA NA NA 

51000 23000 34000 
120000 41000 68000 

140 BMDLB 180 
21000 20000 23000 

3100 2400 J 2200J 
BMDL BMOL BMDL 
2500 BMDL 2400 

NA NA NA 
NA NA NA 

262000 190000 240000 

J Estinated value due to limitations identified during the qUBlity assurance review. 

UJ 
B 

A 
• 

eported method detection limit is estmated due to linitations Identified d urlng the quality assurance review. 
Ccmpound was detected In a laboratory and/or fiekt blank at similar concentrations. May 
represent laboratory and/or field contamination. 
Unreliable result. Canpound may or may not be present. 
Semple analyzed atmultple dilutions. Si.mmary table is a hybrid of diluted and undiluted results. 
No standard avaiable. Compound was qualitatively searched for. 

IND Indeterminate. Standard and/or spikes could not be detected at method detection limit. 

... 1 .... ru 1,~ 
8-8' 2-8' 

HA8489 HA8481 
10/28/91 10/28/91 ___ ;v 

•-•L 

u u 
BMDLJ 6300 

NA NA 
1000 790 
2500 2600 

31000 16000 
NA NA 

32000 46000 
36000 74000 
BMDLB 1()0 

31000 17000 
u UJ 

BMDL BMDL 
BMDLJ BMDL 

NA NA 
NA NA 

79000 140000 

BMDL Below Method Detection Limit reported by laboratory. 
Oiacrepencies may exist between the laboratory data tables and the data validation BlBTlm&ry tables due to variations In the rounding of calculations. 

ru ·11u ru 1= 
14-16' 6-8' 

HA8492 HA6844 
10/29/91 10/28/91 

,_,,.-n •-•wn 

u u 
26000 1700 

NA NA 
2300 2100 
9100 21000 

62000 796000 
NA NA 

35000 46000 
62000 43000 
BMDLB BMDLB 
36000 13000 

2600 BMDLJ 
BMDL 3000 
3000 u 

NA NA 
NA NA 

341000 54000 

8-8' 
HA6845 

10/28/91 
- - •~-

u 
5000 

NA 
1600 

28600 
598000 

u 
44000 
87000 

u 
9000 

UJ 
2700 

u 
NA 
NA 

100000 

I-bi 150 
18-20' 

HA6600 
10/29/91 

-/Kg 

BMDL 
3400 

NA 
660 

3200 
141000 

NA 
26000 
30000 
BMDL 
16000 
BMDL 
BMDL 

UJ 
NA 
NA 

64000 

J 
J 

J 
J 

J 
J 
8 
J 
J 

J 



Dames and Moore Sample Numbe1 
Sample Depth (ft) 
Laboratory Sample Number 
Sampling Date 
Dilution factor 
Units 
PRIORITY POo:llTANT P/T VOLA, 

Benzene 
Bromoform 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
2-Chloroethyl vinyl ether 
Chloroform 
Dichlorobromomethane 
Dichlorodifluoromethane 
1, 1-Dichloroethane 
1,2-Dichloroethane 
1, 1-Dichloroethene 
1,2-0ichloropropane 
cis-1,3-0lchtoropropene 
trans-1,3-0ichloropropene 
Ethylbenzene 
Methyl bromide 
Methyl chloride 
Methylene Chloride 
1, 1,2,2-Tetrach\oroethane 
T etrachloroethene 
Toluene 
1,2-Dichloroethene (trans) 
1, 1, 1-Trichloroethane 
1, 1 ,2-Trichloroethane 
Trichloroethane 
T richlorofluoromethane 
Vinyl Chloride 

TABLE 2 (continued 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

ru-168 n, 160 
6-8' 18-20' 

HA6646 HA61147 
Quant Quant 10/29/91 10/29/91 
Limit Limit 12 12.7 
u-• u~'Kn unlKn 

__ .,_ 

,ECO• t'VUND 

4.4 4.4 14.6 1390 
4.7 4.7 u u 
2.8 2.8 u u 
6.0 6.0 u 495 
3.1 3.1 u u 
10 10 u u 
10 10 u u 
1.6 1.8 u u 
2.2 2.2 u u 
10 10 u u 
4.7 4.7 u u 
2.8 2.8 u u 
2.8 2.8 u u 
6.0 8.0 u u 
5.0 5.0 u u 
10 10 u u 
72 72 u u 
10 10 u u 
10 10 u u 

2.8 2.8 u u 
4.1 4.1 u u 
4.1 4.1 u u 
8.0 6.0 u 225 
1.6 1.6 u u 
3.8 3.8 u u 
5.0 5.0 u u 
1.9 1.9 u u 
10 10 62 J u 
10 10 u u 

---~·-· --...1 __ ..,,_ ---- , ___ ·--• ------' •-'-1- , ... ~ ....... _,, 

"B FILL02 TB102881 TB1021191 
NA NA NA 

HA6505 HA6508 HA6500 
10/28/91 10/28/91 10/29/91 

1.0 1.0 1.0 
u-• u-• u-• 

u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 



Dames and Moore ;;,ample Numbe 
Sample Dep1h (II) 
Laboratory Sample Number 
Sampling Date 
Dilution Factor 
Units 
ACID EXTRACTABLE COM?OUNu 

2-Chlorophenol 
2,4-Dich\orophenol 
2,4-Oimethylphenol 
4,6-Dinitro-2-methyphenol 
2,4-Dinitrophenol 
2-Nitrophenol 
4-Nitrophenol 
4-Chloro-3-methytphenol 
Pentachlorophenol 
Phenol 
2,4,6-Trichlorophenol 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RES UL TS 

PHASE Ii INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

FG 16S r"71' 16U 
6-8' 18-20' 

HA8M6 HA6M7 
Quant Quant 10/29/91 10/29/91 
Limit Limit 12 13 
u-• u-'Kn u-'Kn u---

3.9 340 UJ LIJ 
32 280 402 J UJ 
32 280 UJ UJ 
29 2400 u u 
50 4300 u u 
4.3 370 UJ UJ 
2.9 240 u u 
3.6 310 u LI 
4.3 370 u 3450J 
1.6 150 UJ UJ 
32 280 u u 

contillUed next page (see last page of table for notes) 

FB -HLL02 18102891 u::t102991 
NA NA NA 

HA6505 HA6508 HA8509 
10/26/91 10/28/91 10/29/91 

1.0 1.0 1.0 
u-• u-• unn 

u NA NA 
u NA NA 
LI NA NA 
u NA NA 
u NA NA 
u NA NA 

UJ NA NA 
u NA NA 
u NA NA 

UJ NA NA 
u NA NA 



Dames and Moore :sample Numbe 
Sample Depth (It) 
Laboratory Sample Number 
Sampling Date 
Dilution Factor 
Units 
BASE/NEUTRAL =,nACIABLE v 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anttTacene 
Benzo(a)pyrene 
Benzo{b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Chloroethoxy)methane 
Bis(2-chloroethyl) ether 
bis(2-chloroisopropyl)ether 
bis (2- Ethylhexyl)phthakrte 
4-Bromophenylphel'T)'I ether 
Butylbenzylphthalate 
2-Chloronaphthalene 
4-Chtorophenylphenyl ether 
Chrysene 
Dibenz(a,h)anttncene 
1 ~-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3' -Dichlorobenzidine 
Diethylphthalate 
Dimethy1phthalate 
Di- n-butylph1halate 
2,4-0initrotoluene 
2,6-Dinitrotoluene 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadlene 
Hexachlorocyclopentadlene 
Hexach\oroethane 
lndeno(1,2,3-cd)pyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-dimethylamine 
N-Nitroso-di-n-propylamine 
N-Nitroso-diphenylamine 
Phenanthrene 
Pyrene 
1 ~.4-Trichlorobenzene 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RES UL TS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

... 1~ >G 18U 
6-8' 18-20' 

HA6646 HA6647 
Quant Quant 10/29/91 10/29/91 
Limit Limit 12 13 
u-• u-'K ... u Ka unMn 

MPOUI OS 

2.3 220 214 J 736 J 
42 410 u u 
2.3 220 446J 1320 J 
9.3 910 1360J 2205 J 
3.0 290 1126 J 1936 J 
5.7 560 1148 J 1692 J 
4.9 480 u 1259 J 
3.0 290 766J u 
6.3 620 UJ UJ 
6.8 660 UJ UJ 
6.8 660 UJ UJ 
12 1200 9nJE u 

2.3 220 u u 
12 1200 u u 

2.3 220 u u 
5.0 490 u u 
3.0 290 1440 J 2480 J 
3.0 290 u u 
2.3 220 UJ UJ 
2.3 220 UJ UJ 
52 510 UJ UJ 
19.6 1920 u u 
12 1200 u u 
12 1200 u u 
12 1200 1930 JE 1005 JE 
6,8 660 u u 
2.3 220 u u 
12 1200 u u 

2.6 260 2800 J 5090 
2.3 220 247 J 833J 
2.3 220 u u 
1.1 100 UJ UJ 
12 1200 u u 
1.9 190 UJ UJ 
4.4 430 u 1050J 
2.6 260 UJ UJ 
1.9 190 424J 1050 J 
2.3 220 UJ UJ 
12 1200 u u 
12 1200 UJ UJ 
2.3 220 u u 
6.4 630 2241 J 5090 J 
2.3 220 3020 4580J 
2.3 220 UJ UJ 

-~•-'-•- -- --·--• 

B FILL02 I 8102691 18102991 
NA NA NA 

HA6505 HA6508 HA6509 
10/26/91 10/28/91 10/29/91 

1.0 1.0 1.0 
u-• u-• ynff 

u NA u 
u NA u 
u NA 2100 
u NA 6000 J 
u NA 4740 
u NA 9290 J 
u NA 4200 
u NA 3600 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 

UJ NA u 
u NA u 
u NA u 
u NA 7160 J 
u NA u 
u NA u 
u NA u 
u NA u 

UJ NA u 
R NA u 
R NA u 
u NA UJ 
u NA u 
u NA u 
u NA u 
u NA 16100 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA 4000 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA u 
u NA 10100 J 
u NA 12400 
u NA u 



Dames ana Moore Sample Numbe 
Sample Dep1h (ft) 
Laboratory Sample Number 
Sampling Date 
Units 
INORGl'V'lllC PARAMc1c:RS 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Leed 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Tin 
Vadadium 
Zinc 

LEGEND: 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RES UL TS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

ru 16S •G 1uu 
6-8" 18-20' 

Quant Quant HA6646 HA6647 
Limit Limit 10/29/91 10/29/91 
u-• un/Kn un/Kn u-~-
60 6000 UJ UJ 
10 1000 10000 6700 
20 2000 NA NA 
1.0 100 870 700 
2.0 200 2400 3700 
10 1000 15000 32000 
20 2000 NA NA 
10 1000 35000 40000 
5.0 500 130000 130000 
020 80 100 110 
20 1000 14000 29000 
5.0 500 BM0LJ BMDLJ 
10 1000 BM0L BMDL 
10 1000 BMDLJ BMDLJ 
50 5000 NA NA 
20 2000 NA NA 
20 2000 120000 120000 

U Compound was not detected at laboratory method detection limit, 
J Estimated value due to limitations ldenffied during the quality assurance review. 

FB -HU02 ru --n 

NA NA 
HA6505 HA6530 

10/28/91 10/29/91 
u-• u-• 

u u 
u BMDL 

NA 82 
u BMDLJ 
u u 
u u 

NA u 
u BMDLJ 
u BMDLJ 

0.1 J BMDLJ 
u 92 J 
u 8.0J 
u u 
u UJ 

NA u 
NA u 
u BMDLJ 

UJ eported method detection limit Is estimated due to limitations identfied during the quality assurance review. 
B Compound was detected in a laboratory and/or field bklnk at similar concentrations. May 

represent laboratory and/or field contamination. 
R Unreliable result Compound may or may not be present 
• Sample anatyzed at multiple dilutions. Summary tabla is a hybrid of diluted and undiluted results. 

No standard available. Compound was qualitatively searched for. 
IND lndetanninate. Standard and/or spikes could not be detected at method detection limit. 
BMDL Below Method Detection Limit reported by laboratory. 

Discrepencies may exist between the laboratory data tables and the data validation summary tablas due to variations In the rounding of calculations. 





DATA VALIDATION/QUALITY ASSURANCE REVIEW 
PHASE II RCRA FACILITY INVESTIGATION 

CHEM WASTE MANAGEMENT, INC. - CHICAGO INCI1"'ERATOR 
SAMPLE COLLECTION DATES: NOVEMBER 5 - NOVEMBER 6, 1991 

DAMES & MOORE JOB NO.: 13963-055-192 

LABORATORY REPORT Nos.: 101406 & 101408 

INTRODUCTION 

Six (6) soil samples, plus one field-duplicate soil sample, two (2) 
groundwater samples, one (1) field-duplicate groundwater sample, two (2) field-blank 
samples and one (1) trip-blank sample were collected and submitted to Environmental 
Testing Corporation (ETC) of Edison, New Jersey (1992 Illinois Certification No. 
100224 ). All samples included in this review are listed on Table 1. All soil samples 
and the associated soil field-blank sample were analyzed for priority pollutant volatile 
organic compounds, semivolatile organic compounds (base/neutral and acid-extractable 
organic compounds) and metals. The soil trip-blank sample was analyzed for priority 
pollutant volatile organic compounds only. All groundwater samples were analyzed for 
RCRA Appendix IX heated purge and trap (HP /T) volatile organic compounds and 
purge and trap (P /T) volatile organic compounds, semivolatile organic compounds and 
metals. The groundwater trip-blank sample was analyzed for RCRA Appendix IX 
HP /T and P /T volatile organic compounds only. All samples were analyzed following 
USEPA SW-846 Methodologies. 

A data validation review was performed on all samples prepared under 
a modified CLP-SOW 3/90 CLP-I data deliverable format. Data were examined to 
assess the usability of the results, as well as to assess compliance relative to data 
package deliverable requirements. The organic data review is based upon a rigorous 
review of the reported hold times, surrogate recoveries, blank spike recoveries, matrix 
spike and matrix spike duplicate summaries, blank contaminants, internal standard area 
performance, Gas Chromatography /Mass Spectroscopy ( GC/MS) tuning and calibration 
data. 

The inorganic data review is based on a review of the reported hold 
times, blank analysis results, blank spike recoveries, matrix spike and duplicate results, 
calibration results, post-digestion spike recoveries and Inductively Coupled Plasma 
(ICP) serial dilution analysis. 

Details of the data validation/ quality assurance review are presented in 
the narrative section of the report. The data is summarized in Table 2 of the report. 
Data qualifiers have been placed next to the results so that the data user can quickly 
assess the qualitative and/or quantitative reliability of the reported result. This report 
was prepared to provide a critical review of the laboratory analysis and reported 

l 



chemical results. Quality assurance reviews of laboratory-generated data routinely 
identify problems associated with analytical measurements, even from the most 
experienced and capable laboratories. 

This review has been performed in accordance with the requirements 
specified in the "Laboratory Data Validation Functional Guidelines for Evaluating 
Organic Analyses" dated February 1988 and "Laboratory Data Validation Functional 
Guidelines for Evaluating Inorganic Analyses" dated July 1988. 

Sample ID 

FG-14D 
FG-13S 
FG-13D 
FG-14S 
FG-12S 
FG-12D 
F1LLDUP03 

F1LLFB03-(110591) 
TB-110591 
FG-lGW 

GWDUP0l 

FG-12GW 

TB(Relog) 

Legend: 

PP VOA 
PPBNA 

PP Metals 
HP/TVOA 
P/TVOA 
BNA 

TABLE l 

SAMPLES INCLUDED IN REVIEW 

Lab ID 

HA6495 
HA6651 
HA6652 
HA6653 
HA6648 
HA6649 
HA6650 

HA6507 
HA6510 
HA6531 

HA6532 

HA6534 

HA6588 

Date Collected Test Reguested 

Log Link No. 101406 

11/05/91 
11/05/91 
11/05/91 
11/05/91 
11/06/91 
11/06/91 
11/06/91 

PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 

Log Link No. 101408 

11/05/91 
11/05/91 
11/05/91 

11/05/91 

11/06/91 

11/06/91 

PP VOA, PP BNA & PP Metals 
PP VOA 
RCRA Appendix IX HP /T VOA, P /T VOA, 
BNA & Metals 
RCRA Appendix IX HP /T VOA, P /T VOA, 
BNA & Metals 
RCRA Appendix IX HP /T VOA, P /T VOA, 
BNA & Metals 
RCRA Appendix IX HP /T VOA & P /T VOA 

Priority Pollutant Volatile Organic Compounds 
Priority Pollutant Semivolatile Organic Compounds (Base/Neutral and Acid­
Extractable Compounds) 
Priority Pollutant Metals 
RCRA Appendix IX Heated Purge and Trap Volatile Organic Compounds 
RCRA Appendix IX Purge and Trap Volatile Organic Compounds 
RCRA Appendix IX Sernivolatile Organic Compounds (Base/Neutral and Acid­
Extractable Compounds) 
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GENERAL COMMENTS 

With regard to the data package deliverables, most of the requirements 
were met with the exception of the metals and volatile fractions. 

This reviewer has observed that for the ICP concentrations reported at 
10 to 15 times above the method detection limit (MDL), the data 
validation cannot reproduce the laboratory reported results. The 
calculation obtained during data validation is consistently higher than the 
laboratory reported concentration. This is due to the fact that the intere­
lement correction factors in the ICP instrument have been externally 
calculated in the system. Since this external interelement correction 
factor is not available for review, the reported results for low level 
samples cannot be reproduced. It should be noted that positive ICP 
reported results that are significantly above than the MDL ( approximate­
ly 100 times higher or more) were reproduced and validated, since this 
interelement correction factor becomes negligible at higher concentra­
tions. The data review assumes that the low level reported concentra­
tions (10 to 15 times the MDL) are correct as reported and it is this 
reviewer's opinion that data usability is not impacted. 

• In the volatile analysis of sample FG-14S, the concentration of ethyl­
benzene was reported as below the method detection limit (BMDL) of 
96 ug/kg by the laboratory. The data validation has calculated an ethyl 
benzene concentration of 423 ug/kg for this sample. 

DATA QUALIFIERS 

Overall, the data quality is good. The data validation review has identified 
aspects of the analytical data that require qualification. To confidently use any of the 
data within the data set, the data user should understand the limitations and 
qualifications presented. With regard to data usability, the following qualifiers are 
offered based upon the data provided. 

ORGANIC QUALIFIERS 

Hold Times: 

All samples were analyzed and/ or extracted within the required hold 
time criteria for all organic parameters. 
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Blank Contamination: 

• Due to the presence of methylene chloride in the laboratory and/or field­
blank sample associated with samples FILLFB03, FG-12D, FG-13D and 
FG-14D, the positive results of this compound in these samples are 
qualitatively questionable and have been flagged (B) on the summary 
tables. 

• Although there is no reason to question the positive methylene chloride 
result in samples FG-12GW, it should be noted that methylene chloride 
is a common laboratory and field contaminant. Methylene chloride was 
also detected in samples FG-lGW and GWDUP0l, however, the 
reported concentrations are greater than 10 times the blank concentra­
tion and are therefore regarded as "real" values. 

Although there is no reason to question the validity of the positive di-n­
butyl phthalate results in the semivolatile analysis of samples FG-12S and 
FILLDUP03, it should be noted that phthalate esters are common 
laboratory and or field contaminants since they are found in percent 
concentrations in numerous plastics. 

Surrogate Recoveries: 

• The volatile surrogate, toluene-d8, was recovered outside the control 
limits (low) for sample FG-14S. The positive and non-detected results 
for this sample may be biased low and have been flagged (J /UJ) 
estimated on the summary table. 

• The acid extractable surrogates, 2,4,6-tribromophenol for samples FG-12S 
and FILLDUP03 and phenol-d5 for sample FG-12GW were recovered 
outside the control limits (low for 2,4,-tribromophenol and high for 
phenol-d5). No qualifier has been applied since only one surrogate per 
sample is outside the control limits. 

Internal Standard Area Counts: 

The area counts of the semivolatile internal standards, perylene-d 12 for 
samples FG-13S, FG-14S and FILLDUP03, and chrysene-dl2 for sample 
FG-13S only, were reported outside the control limits (high). The 
positive results of compounds quantitated against these internal standards 
are regarded as estimated values and have been flagged (J) on the data 
table. The non-detected results quantitated against these internal 
standards are not impacted and no qualifier has been applied. 
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Matrix Spike and Matrix Spike Duplicate Summary (MS/MSD): 

The overall reproducibility of the duplicate heated purge and trap 
(HP /T) volatile analysis of sample FG-12GW is poor. The positive and 
non-detected results of all HP /T volatile compounds for this sample are 
regarded as estimated values and have been flagged (J /UJ) on the 
summary table. 

The reproducibilities of the semivolatile compounds, diethyl phthalate 
and dimethyl phthalate in the analysis of sample FG-12GW are poor. 
The non-detected results of these compounds for sample FG-12GW are 
regarded as estimated values and have been flagged (UJ) on the 
summary table. 

The volatile spiking compound, trichloroethene, was recovered outside 
the control limits (high) for samples FG-12SMS/MSD and FILLDUP03-
MS/MSD and may be biased high. No qualifier has been applied since 
this compound was reported as non-detected in both unspiked samples. 

The acid-extractable spiking compound, phenol, was recovered outside 
the control limits (high) for samples FG-14DMS/MSD and may be 
biased high. No qualifier has been applied since this compound was non­
detected in the unspiked sample. 

• The acid extractable spiking compounds, phenol for samples FG-12GW­
MS/MSD and 4-chloro-3-methylphenol for sample FG-12GWMS only, 
were recovered outside the control limits (high). The positive phenol 
result in the unspiked sample may be biased high and have been flagged 
(J) estimated. No qualifier has been applied to 4-chloro-3-methylphenol 
in the unspiked sample since the recovery of this compound in the matrix 
spike duplicate (MSD) sample is within control limits. 

The blank spike recoveries of acetonitrile and acrolein were outside the 
control limits (high) for data set (log link) 10148. The positive results of 
these compounds in all field samples may be biased high and have been 
flagged (J) estimated on the summary table. There is no impact on the 
data quality for non-detected results and no qualifier has been applied. 

The blank spike recoveries of 3-chloropropene, trans-1,3-dichloro­
propylene, methyl ethyl ketone, toluene, acetone, ethylbenzene, m-xylene 
and o&p-xylenes, associated with the RCRA Appendix IX P /T volatile 
of data set (log link) 10148, were outside the control limits (low). The 
positive and non-detected results of these compounds in the associated 
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samples may be biased low and have been flagged (J /UJ) estimated on 
the summary table. 

• Sample FILLDUP03 was collected and submitted to the laboratory as a 
blind field-duplicate of sample FG-12S. For the most part, the reproduc­
ibility of the organic results are good, providing a positive indication of 
the precision associated with both field and laboratory techniques. 

Sample GWDUP0l was collected and submitted to the laboratory as a 
blind field-duplicate of sample FG 1-GW. The reproducibility of the 
organic results are good, providing a positive indication of the precision 
associated with both field and laboratory techniques. 

Initial and Continuing Calibrations: 

• Samples FG-14D, FG-13S and FG-13D were analyzed for pnonty 
pollutant volatile organic at elevated dilutions due to target compound 
concentrations exceeding the linear calibration range requirements. 

• Due to the high difference between the initial and continuing calibrations 
response factors (%RSD > 30% and %D > 25%), all positive results for 
the following volatile compounds have been flagged (J) estimated. The 
actual detection limit may be higher than reported and have been flagged 
(UJ) estimated on the summary tables. 

Analyte Log Link Associated Sample 

All HP /T Compounds 10148 TBRELOG, FG-lGW, GWDUP0l & 
FG12GW 

1,2,3-Trichloropropane 10148 TB110591, FG-lGW, FG-12GW & 
TBRELOG 

o&p-Xylenes 10148 All Samples 

Methylene Chloride & 10148 FILLFB110591 
Dichlorodifluoromethane 

• Due to the high difference between the initial and continuing calibration 
response factors, (%RSD > 30% and %D > 25% ), all positive results for 
the following semivolatile compounds have been flagged (J) estimated. 
The actual detection limit may be higher than reported and have been 
flagged (UJ) estimated on the summary tables. 
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Analyte 

N-Nitrosodimethylamine, 4-Nitro­
phenol & 2,4-Dinitrophenol 

Hexachlorocyclopentadiene & 
7,12-Dimethylbenzo(a) anthracene 

Log Link Associated Sample 

10146 All Samples 

101468 FG-lGW, GVVDUPOl, FG-12GW 

The response factors of the following volatile compounds in the initial 
and/ or continuing calibrations are less than 0.05. Positive results of these 
compounds in the associated samples may be biased low and have been 
flagged (J) estimated. The non-detected results are regarded as 
unreliable ( compound may or may not be present) and have been flagged 
(R) on the summary table. 

Compound 

1,4-Dioxane, Acetonitrile 
& Acrylonitrile 

Methyl Ethyl Ketone 

Additional Comments: 

Log Link 

10148 

10148 

Associated Sample 

TBRELOG 

All Samples 

• As per the requirements, all values calculated below the method 
detection limit should be considered estimated and have been flagged (J) 
on the data table. 

INORGANICS PARAMETER QUALIFIERS 

Hold Times: 

• All samples were digested and analyzed within the required hold time 
criteria for priority pollutant and RCRA Appendix IX metals analyses. 

Blank Contamination: 

• Trace presence of mercury and zinc for both data sets have been 
identified in the laboratory and/or field-blanks. The positive mercury 
and zinc results in the samples that have been reported as below the 
method detection limits (BMDL) are qualitatively questionable and have 
been flagged (B) on Table 2. The positive mercury and zinc results 
reported above the method detection limits (MDL) are regarded as "real" 
and no qualifier has been applied. 

7 



Instrument Calibration and Verification: 

The initial and continuing calibration verification recoveries of all metals 
were reported within control limits. 

ICP Serial Dilution: 

• The percent differences of the ICP serial dilution analyses of sample 
FG12GW were reported within control limits. 

Matrix Spike and Duplicate Summary: 

• All blank spike recoveries were reported within control limits providing 
a positive indication that the instrumental analysis was "in-control". 

Due to the low matrix spike recovery of selenium in sample FG-12-
GWMS, the positive selenium result in the unspiked sample may be 
biased low and have been flagged (J) estimated. 

The relative percent differences (RPD) of the duplicate analyses of 
selenium and zinc in sample FG-12GWDUP are outside the control 
limits. The positive results of these analytes in the sample are regarded 
as estimated values and have been flagged (J) on the summary table. 

• Sample FILLDUP03 was collected and submitted to the laboratory as a 
blind field duplicate of sample FG-12S. The reproducibility of the metals 
results are good, with the exception of lead. The concentration of lead 
in sample FG-12S was reported as 22000 ug/kg and the concentration of 
lead in sample FILLDUP03 was BMDL. The positive results of lead for 
these field duplicates are regarded as estimated values and have been 
flagged (J) on the summary tables. 

Sample GWDUP0l was collected and submitted to the laboratory as a 
blind field duplicate of sample FGl-GW. The reproducibility of the 
metals results are good, providing a positive indication of the precision 
associated with both field and laboratory techniques. 

Post-Digestion Spike Recoveries: 

The post-spike recoveries of the following analytes were recovered 
outside the control limits (low). Positive and/or non-detected results of 
these analytes for the associated samples may be biased low and have 
been flagged (J) estimated. 
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Analyte 

Arsenic 

Lead 

Selenium 

Thallium 

Additional Comments: 

Log Link 

10148 

10148 

10146 
10148 

10146 
10148 

Associated Sample 

FG-lGW, GWDUPOl & FG12GW 

FG12GW 

All Samples 
GWDUPOl & FG12GW 

FG-13D 
F1LLFB110591 

The laboratory reports several inorganic results as below the method 
detection limit (BMDL). These are reported as BMDL on Table 2. The 
actual concentrations were not calculated during the data validation 
review since the interelement coefficient factors were not provided. 
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continue 

Acetonitrile 
Acrolein 
Acrylonitrile 
1,4-Dioxane 
Ethyl cyanide 
lsobutyl alcohol 
Methacrylonitrile 

umber 

TABLE 2 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

15 
20 
10 

300 
40 
230 
110 

15 
20 
10 

300 
40 

230 
110 

-1 
HA6531 

11/05/91 
5.0 

902 
u 
u 

88.SJ 
u 
u 
u 

785 
u 
u 
u 
u 
u 
u 

15.6 J 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 

-110691 
HA6586 

11/06/91 
1.0 

R 
R 
u 
A 
u 
u 
u 



Dames anel Moore Sample Number 
Laboratory Sample Number 
Sampling Date 
Dilution Factor 
Units 

~~-.,~ IX n I vuLAflLE 

Benzene 
Methyl bromide 
Carbon disulfide 
Chloroethane 
Chlorobenzene 
2-Chloro-1,3-butadiene 
Chloroform 
Methyl chloride 
3-Chloropropene 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

ru· 1un u .. uvf"01 
HA6531 HA6532 

Quant Quant 11/05/91 11/05/91 
Limit Limit 10 10 
u-'L u""'Ka u,..'L u-'L 
~ 

4.4 4.4 190 J 71.2 J 
10 10 u u 
10 10 u u 
10 10 u u 
6.0 6.0 u u 
- - u u 

1.6 1.6 u u 
10 10 u u 
10 10 UJ UJ 

1,2-Dibromo-3-chloropropane 10 10 u u 
1,2-Dibromoethane 10 10 u u 
Dibromomethane 10 10 u u 
1,4-Dichloro-2-butene 10 10 u u 
Dichlorodifluoromethane 10 10 u u 
1, 1-Dichloroethane 4.7 4.7 273 379 
1,2-Dichloroethane 2.8 2.8 u u 
1,2-Dichloroethene (trans) 1.6 1.6 u u 
1, 1-Dichloroethene 2.8 2.8 2450 3260 
Methylene Chloride 2.8 2.8 1280 1540 
1,2-Dichloropropane 6.0 6.0 u u 
cis-1,3-Dichloropropene 5.0 5.0 u u 
trans-1,3-Dichloropropene 10 10 UJ UJ 
Chlorodibromomethane 3.1 3.1 u u 
Dichlorobromomethane 2.2 2.2 u u 
Ethyl methacrylate 10 10 u u 
lodomethane 10 10 u u 
Methyl ethyl ketone 10 10 R R 
Methyl methacrylate 10 10 u u 
Pentachloroethane - - u u 
1 , 1 , 1,2-T etrachloroethane 10 10 u u 
1, 1,2,2-Tetrachloroethane 4.1 4.1 u u 
T etrachloroethene 4.1 4.1 u u 
Carbon Tetrachloride 2.8 2.8 u u 
Toluene 6,0 6.0 61.6 J 61.6 J 

Bromoform 4.7 4.7 u u 
1, 1, 1-Trichloroethane 3.8 3.8 u u 
1, 1,2-Trichloroethane 5.0 5.0 u u 

,_-
~ ---- --- --• - - , » --·--

e\j 12uW I t:S 110691 
HA6534 HA6588 

11/06/91 11/06/91 
2.5 1.0 

un/l un/l 

122 u 
u u 
u u 
u u 

21.0 u 
u u 
u u 
u u 

UJ UJ 
u u 
u u 
u u 
u u 
u u 
u u 

58.2 u 
u u 
u u 

27.3 u 
u u 
u u 

UJ UJ 
u u 
u u 
u u 
u u 
R R 
u u 
u u 
u u 
u u 
u u 
u u 

479 UJ 
u u 
u u 
u u 



Dames and Moore ;:;ample Number 
Laboratory Sample Number 
Sampling Date 
Dilution Factor 
Units 

, IA t"/ I VUU\TILE 

TrichlOfoethene 
TrichlOfofluoromethane 
1,2,3-TrichlOl'opropane 
Vinyl Chloride 
Acetone 
Ethylbenzene 
2-Hexanone 
Methyl isobutyl ketone 
Styrene 
Vinyl acetate 
m-Xylene 
o,p-Xylenes 

pag, 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 
CHICAGO INCINERATOR FACILl1Y 

ru lun 01 
HA6531 HA6532 

Quant Quant 11/05/91 11/05/91 
Limit Limit 10 10 
u-'L un/Ka u-'L un/l 

(co tinueuJ 

1.9 1.9 u u 
10 10 u u 
10 10 UJ UJ 
10 10 445 591 
10 10 1500 J 1890 J 
7.2 7.2 UJ UJ 
10 10 u u. 
10 10 u u 
10 10 u u 
10 10 u u 
10 10 UJ UJ 
10 10 UJ UJ 

eG"=12Gw Iii 110691 
HA6534 HA6588 

11 /06/91 11/06/91 
2.5 1.0 

u-'l u-'L 

u u 
u u 

UJ UJ 
u u 

499 J UJ 
134 J UJ 

u u 
582 u 

u u 
u u 

341 J UJ 
402 J UJ 



Dames and Moore ~ample Number 
Laboratory Sample Number 
Sampling Date 
Dilution Factw 
Units 

, -w-•• IX "!LE 

Acetophenone 
2-Acetylaminofluorene 
4-Aminobiophenyl 
Aniline 
Aramite 
Benzo(a)antlTacene 
Benzo(b)fluoranthene 
Benzo(a)pyrene 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

ru 1un 01 
HA6531 HA6532 

Quant Quant 11/05/91 11/05/91 
Limit Limit 10 10 
un/L U"'"" U"'l U"'l 

10 1000 u u 
10 1000 u u 
10 1000 u u 
10 1000 194 225 
10 1000 u u 
8.0 790 u u 
4.9 490 u u 
2.6 250 u u 

Bis(2-Chloroethoxy)metha.ne 5.5 540 u u 
u Bis(2-chloroethyl) ether 5,9 580 u 

Bis(2-chloroisopropyl)ether 5.9 580 u u 
Bis(2-Ethylhexyl)phthelate 10 1000 u u 
4-Bromophenylphenyl ether 2.0 190 u u 
Butylbenzylphthalate 10 1000 u u 
2-sec-Butyl-4,6-dinitrophen to 1000 u u 
p-Chloranaline 10 1000 103 125 
p-Chloro-m-cresol 3.1 300 u u 
2-Chloranaphthalene 2.0 190 u u 
2-Chlorophenol 3.4 330 40.8 33.2 
Chrysene 2.6 250 u u 
Acenaphthene 2.0 190 2.23 2.55 
Acenaphthylene 3.6 350 u u 
Anthracene 2.0 190 u u 
Benzo(ghi)perylene 3.2 415 u u 
Benzo(k)fluoranthene 2.6 250 u u 
Fluorene 2.0 190 2.18 2.57 
Phenanthrene 5.6 550 4.28 J 4.21 J 
Pyrene 2.0 190 1.42 J 1.55 J 
2-Nitrophenol 3.7 365 u u 
o-Cresol 10 1000 4.04J 5,56 J 
m+p-Cresols 10 1000 248 260 
Diallate 10 1000 u u 
Dibenzo(a,h)anthracene 2.6 250 u u 
Di-N-butyl phthelate 10 1000 u u 
1,2-Dichlorobenzene 2.0 190 u u 
1,3-Dichlorobenzene 2.0 190 u u 
1,4-Dichlorobenzene 4.5 450 u u 
3,3-Dichlorobenzidine 17 1675 u u 
2,4-Dichlorophenol 2.8 275 193 205 
2,6-Dichlorophenol 10 1000 57.5 58.8 

continued next paqe (see last page 61 table or notes. 

ru 12liW '" 110691 
HA6534 HA6588 

11/06/91 11/06/91 
7.5 1.0 

un/L un/L 

u NA 
u NA 
u NA 

418 NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 

1800 NA 
u NA 
u NA 

247 NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 

70J NA 
543 NA 

u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 

1160 NA 
250 NA 



Dames and Moore ~pie Number 

TABLE 2 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

e<;- 1uVV 01 

Laboratory Sample Number HA6531 HA6532 

Sampling Date Quant Quant 11/05/91 11/05/91 
Dilution Factor Limit Limit 10 10 
Units L ,~/Kn unlL unll 

.... ,,. .nLE IC ntmueuw 

Diethylphthalate 10 1000 u u 
p-Dimethylaminoazobenzene 10 1000 u u 
7, 12-0imethylbenzo(a)anthra 10 1000 u u 
3,3-Dimethylbenzidine 10 1000 u u 
a-a-Dimethylphenethylamine - - - -
2,4-Dimethylphenol 2.8 275 21.3 24.1 
Dimethyl phthalate 10 1000 u u 
m-Dinltrobenzene 10 1000 u u 
4,6-Dinitro-0-cresol 25 2400 u u 
2,4-Dinitrophenol 43 4250 u u 
2,4-Dinitrotoluene 5.9 580 u u 
2,6-0initrotoluene 2.0 190 u u 
Di-n-octyl phthalate 10 1000 u u 
Oiphenylamine 10 1000 u u 
N-nitrosodinpropylamine 10 1000 u u 
Ethyl methanesulfonate 10 1000 u u 
Fluoranthene 2.3 225 1.55 J 1.77 J 
Hexachlorobenzene 2.0 190 u u 
Hexachlorobutadiene 0.93 90 u u 
Hexachlorocyctopentadiene 10 1000 u u 
Hexachloroethane 1.6 165 u u 
lsodrin 6.1 1000 u u 
Hexachlorophene 10 1000 u u 
Hexachloropropene 10 1000 u u 
lndeno(1,2,3-c,d)pyrene 3.8 365 u u 
lsosafrole 10 600 u u 
Methapyrilene - - IND IND 
3-Methylcholanthrene 5.7 555 u u 
Methyl methanesulfonate 10 1000 u u 
Naphthalene 1.6 165 22.4 29.8 
1,4-Naphthoquinone 10 1000 u u 
1-Naphthylamine 10 1000 u u 
2-Naphthylamine 10 1000 u u 
p-Nitroaniline 10 1000 u u 
Nitrobenzene 2.0 190 u u 
4-Nitrophenol 2.5 240 u u 
4-Nitroquinoline-N-oxide - - IND IND 
N-Nitrosodiphenylamine 2.0 190 u u 
N-Nitrosodi-n-butylamine 10 1000 u u 
N-Nltrosodiethylamine 10 1000 u u 
N-Nitrosodimethylamine 10 1000 u u 
N-Nitrosomethylethylamine 10 1000 u u 

continued ri'ext paQe lsee last p8.ge of table or notes 

ru 12uvv ID· 110691 
HA6534 HA6568 

11/06/91 11/06/91 
2.5 1.0 

un 1L u-'L 

UJ NA 
u NA 
u NA 
u NA 
- NA 

41.2 NA 
UJ NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 

IND NA 
u NA 
u NA 

41.8 NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 

IND NA 
u NA 
u NA 
u NA 
u NA 
u NA 



uames and Moore Sample Numoer 
Laboratory Sample Number 
Sampling Date 
Dilution Factor 
Units 

' 1x ........................... ,-1LE 

N-Nitrosomorpholine 
N-Nitrosopiperidine 
N-Nitrosopyrrolodine 
5-Nitro-o-toluidine 
Penk,chlorobenzene 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenacetin 
Phenol 
m-phenylenediamine 
o-phenylenediamine 
p-phenylenediamine 
2-Picoline 
Pronamide 
Pyridine 
Safrole 
1,2,4,5-Tetrachlorobenzene 
2,3,4,6-Tetrachlorophenol 
T etraethyldithiopyrophospha 
o-Toluidine 
1,2,4-Trichlorcbenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
0,0,0-Triethyl phosphorothi 
sym-Trinitrobenzene 
Benzyl alcohol 
Dibenzofll'an 
lsophorone 
2-Methylnaphthalene 
o-Nitroaniline 
m-Nitroanlline 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

FG 1GYY 'P01 
HA6531 HA6532 

Quant Quant 11/05/91 11/05/91 
Limit Limit 10 10 
u"'L u~1Kn u"'l U"'l 

(c• ntmuecl 

10 1000 u u 
10 1000 u u 
10 1000 u u 
10 1000 u u 
10 1000 u u 
10 1000 u u 
3.7 365 u u 
10 1000 u u 
1.5 150 868 861 
10 1000 u u 
10 1000 u u 
10 1000 u u 
10 1000 u u 
10 1000 u u 
10 1000 365 368 
10 1000 u u 
10 1000 u u 
10 1000 u u 
- - u u 
10 1000 u u 
2.0 190 u u 
10 1000 u u 
2.8 275 4.02 4.27 
- - u u 
- - IND IND 
10 1000 u u 
10 1000 1.29J 1.68 J 
2.3 225 u u 
10 1000 7.58J 6.80 J 
10 1000 u u 
10 1000 u u 

4-Chlorophenyl phenyl ether 4.3 425 u u 

continued next page (see last page of table foi notes 

FG 12Gliv ID 110691 
HA6534 HA6588 

11 /06/91 11/06/91 
2.5 1.0 

un/L u .. 'L 

u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 

5120 J NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 

81.5 J NA 
u NA 
u NA 

44.4 NA 
u NA 

IND NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 
u NA 



uames and Moore .;ample Number 
Laboratory Sample Number 
Sampling Date 
Units 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

Cu 1uYV ,.;n'YUUP01 
Quant Quant HA6531 HA6532 
Limit Limit 11/05/91 11/05/91 
u-'L u~ 1Kn u~'L unlL 

c PARAMEIERS (MEIAu,1 

Antimony 60 6000 u u 
Arsenic 10 1000 BMDLJ BMDLJ 
Barium 20 2000 49 49 
Beryllium 1.0 100 u u 
Cadmium 2.0 200 u u 
Chro111ium 10 1000 BMDL BMDL 
Cobalt 20 2000 u u 
Copper 10 1000 u BMDL 
lead 5.0 500 u u 
Mercury 0.20 80 u u 
Nickel 20 1000 BMDL BMDL 
Selenium 5.0 500 BMDL BMDLJ 
Silver 10 1000 u u 
Thallium 10 1000 u u 
Tin 50 5000 u u 
Vanadium 20 2000 BMDL BMDL 
Zinc 20 2000 BMDL BMDL 

continued next page (see last page Oftable or notes 

Cu 12liW ,,,. 110691 
HA6534 HA6586 

11/06/91 11/06/91 
u-'L u~'l 

u NA 
BMDLJ NA 

180 NA 
BMDL NA 

u NA 
BMDL NA 

u NA 
BMDL NA 

u NA 
u NA 

51 NA 
BMDLJ NA 
BMDL NA 

u NA 
BMDL NA 

54 NA 
BMDLJ NA 



Dames and Moorie Sample Number fG-12S 
Laboratory Sample Number HA6648 
Sampling Date Quant Quant 11/06/91 
Dilution factor limit Limit 1-2 
Units ua/L """'" 

u _., -

.PRIORITY POLLlJTANT PIT VOLATILE COMPO NDS 

Benzene 4.4 4.4 u 
Bromoform 4.7 4.7 u 
Carbon Tetrachloride 2.8 2.8 u 
Chlorobenzene 6.0 6.0 u 
Chlorodibromomethane 3.1 3.1 u 
Chloroethane 10 10 u 
2-Chloroethyl vinyl ether 10 10 u 
Chloroform 1.6 1.8 u 
Dichlorobromomethane 2.2 2.2 u 
Dichlorodifluoromethane 10 10 u 
1, 1-Dichloroethane 4.7 4.7 u 
1,2 - Dichloroethane 2.8 2.8 u 
1, 1-Dichloroethene 2.8 2.8 u 
1,2-Dichloropropane 6.0 6.0 u 
ds -1,3-Dichloropropene 5.0 5.0 u 
trans -1,3- Dichloropropene 10 10 u 
Ethylbenzene 7.2 7.2 u 
Methyl bromide 10 10 u 
Methyl chloride 10 10 u 
Methylene Chloride 2.8 2.8 u 
1, 1,2,2-Tetrachloroethane 4.1 4.1 u 
Tetrachloroethene 4.1 4.1 u 
Toluene 6.0 6.0 u 
1,2-0ichloroethene (trans) 1.6 1.6 u 
1, 1, 1 - Trichloroethane 3.8 3.8 u 
1, 1,2-Trichloroethane 5.0 5.0 u 
Trichloroethene 1.9 1.9 u 
T richlor oflu or om ethane 10 10 u 
Vinyl Chloride 10 10 u 

continued next page (see last page of table for notes) 

TABLE 2 (continued) 
SUMMARY Of ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS_ 

FG-12D flLLDUP03 fG-13S fG-130 

HA6649 HA6650 HA6651 HA6652 
11/05/91 11/06/91 11/05/91 11/05/91 

6.5 1.2 110 65 
u .. /K .. u·"'· uo/Ko uofKa 

67.1 u 183 J 160 J 
u u u u 
u u u u 
u 2.2 J 577 J 181 J 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u 460 
u u u u 
u u u u 
u u u u 

217 u 4070 946 
u u u u 
u u u u 

45.0 B u u 542 B 
u u u u 
u u 410 J 141 J 

349 5,4 J 7110 4830 
u u u u 
u u u u 
u u u u 
u u 188 J u 
u u u u 
u u u u 

fG-14S fG-14D flllf803 TB-110591 
HA6653 HA6495 HA6507 HA.6510 

11/05/91 11/05/91 11/05/91 11/05/91 
13 65 1.0 1.0 

ua[Ka unJKn ua/L ua/L . 

UJ 828 u u 
UJ u u u 
UJ u u u 
UJ 70.6 J u u 
UJ u u u 
UJ u u u 
UJ u u u 
UJ u u u 
UJ u u u 
UJ u UJ u 
UJ u u u 
UJ u u u 
UJ u u u 
UJ u u u 
UJ u u u 
UJ u u u 

423 J 623 u u 
UJ u u u 
UJ u u u 
UJ 476 B 2.5 JE u 
UJ u u u 
UJ u u u 

272 J 4200 u u 
UJ u u u 
UJ u u u 
UJ u u u 
UJ u u u 
UJ u u u 
UJ u u u 



Dames and Moore Sample Number 
laboratory Sample Number 
Sampling Date Quant Quant 
Dilution Factor Limit Limit 
Units u-'L un{Kn 

ACID EXTRACTABLE COMPOUNDS 

2-Chlorophenol 3.9 340 
2,4-0ichlorophenol 3.2 280 
2,4-0imethylphenol 3.2 280 
4,6-0initro-2-methyphenol 29 2400 
2,4-Dinitropheno! 50 4300 
2-Nltrophenol 4.3 370 
4-Nitrophenol 2.9 240 
4-Chloro-3-methylphenol 3.6 310 
Pentachlorophenol 4.3 370 
Phenol 1.8 150 
2,4,6-Trichlorophenol 3.2 280 

continued next page (see last page Of tS.618-t"Oi-rlOles) 

FG-12S 
HA6648 

11/06/91 
1.2 

u-=-

u 
u 
u 
u 
u 
u 
u 
u 
u 

435 
u 

TABLE 2 {continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

FG-120 FILLDUP03 FG-13S 
HA6649 HA6650 HA6651 

11/05/91 11/06/91 11/05/91 
13 1.2 11 

u-=- un/K"' un{Kn 

u u 4610 
u u 65000 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

3180 396 1690 
u u 4650 

FG-13D FG-14-S FG-14D FILLFlfo3 TB-110591 

HA6652 HA6653 HA6495 HA6507 HA6510 
11/05/91 11/05/91 11/05/91 11/05/91 11/05/91 

14 13 13 1.0 1.0 
un{Kn unJKn un{Kn un/L uo/L 

3680 J u u u NA 
44400 3054 J 2140 J u NA 

u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 

2440 J u u u NA 



Dames and Moore Sample Number FG 12$ 
Laboratory Sample Number HA6648 
Sampling Date Quant Quant 11/06/91 
Dilution Factor Limit Limit 1.2 
Units un/L un/}(n un/Kn 

BASE[ilEITTRAL EXTRACTABLE COM OUNOS 

Acenaphthene 2.3 220 u 
Acenaphthylene 4.2 410 u 
Anthracene 2.3 220 u 
B enzo(a) anthracene 9.3 910 u 
Benzo(a)pyrene 3.0 290 u 
B enzo(b)fluoranthene 5.7 560 u 
Benzo(g,h ,i)perylene 4.9 480 u 
Benzo(k)fluoranthene 3.0 290 u 
bis(2-Chloroetha<y)methane 6.3 620 u 
Bis(2-chloroethyl) ether 6.8 660 u 
bis(2 - chloroisopropyl)ether 6.8 660 u 
bis (2-Ethylhexyl)phthalate 12 1200 u 
4-Bromophenylphenyl ether 2.3 220 u 
Butylbenzylphthalate 12 1200 u 
2-Chtoronaphthalene 2.3 220 u 
4-Chlorophenylphenyl ether 5.0 490 u 
Chrysene 3.0 290 u 
Di b enz (a ,h) a nth racene 3.0 290 u 
1,2-Dichlorobenzene 2.3 220 u 
1,3-Dichlorobenzene 2.3 220 u 
1,4- Dichlorobenzene 5.2 510 u 
3,3' - Dichlorobenzidine 19.6 1920 u 
Oiethylphthalate 12 1200 u 
Dimethylphthalate 12 1200 u 
Di-n - butylphthalate 12 1200 8640 
2,4- Dinitrotoluene 6.8 660 u 
2,6- Dinltrotoluene 2.3 220 u 
Di - n - octylphthalate 12 1200 u 
Fluoranthene 2.6 260 150 J 
Fluorene 2.3 220 u 
Hexachlorobenzene 2.3 220 u 
Hexachlorobutadiene 1.1 100 u 
Hexachlorocyclopentadiene 12 1200 u 
Hexachloroethane 1.9 190 u 
lndeno(1,2,3-cd) pyrene 4.4 430 u 
lsophorone 2.6 260 u 
Naphthalene 1.9 190 u 
Nitrobenzene 2.3 220 u 
N - Nitroso - dimethylamine 12 1200 u 
N-Nitroso-di-n-propylamine 12 1200 u 
N - Nitroso- diphenylamine 2.3 220 u 
Phenanthrene 6.4 630 u 
Pyrene 2.3 220 115 J 
1,2,4-Trichlorobenzene 2.3 220 u 

.. " . . _ _, ..... ' 

TABLE 2 {continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

FG 12D flLLDUP03 FG 13S 
HA66-49 HA6650 HA6651 

11/05/91 11/06/91 11/05/91 
13 1.2 11 

ua/Ka un/Kn ua/Ka 

1400 J u u 
u u u 

4320 u u 
5766 J UJ u 
4680 UJ UJ 
3960 J UJ UJ 

u UJ UJ 
u UJ UJ 
u u u 
u u u 
u u u 
u 768 J u 
u u u 
u UJ u 
u u u 
u u u 

6400 UJ u 
u UJ UJ 
u u u 
u u u 
u u u 
u UJ u 
u u u 
u u u 
u 28300 u 
u u u 
u u u 
u UJ UJ 

13700 u u 
3000 u u 

u u 8930 
u u u 
u u u 
u u u 
u UJ UJ 
u u u 

2740 UJ 1400 
u u 2480 
u u u 
u u u 
u u u 

18800 u u 
11200 u UJ 

u u u 

FG 130 
HA6652 

11/05/91 
14 

uajKg_ 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3740 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

FG 14S FG HD FILLFB03 TB 1 f0591 
HA6653 HA6-495 HA6507 HA6510 

11/05/91 11/05/91 11/05/91 11/05/91 
13 13 1.0 1.0 

~/Ka ua/Ka ua/L ua/l 

u u u NA 
u u u NA 
u 1480 J u NA 
u 3790 J u NA 

UJ 3300 u NA 
UJ 2690 J u NA 
UJ u u NA 
UJ u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u 4480 u NA 

UJ u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 

UJ u u NA 
u 7120 u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 

UJ u u NA 
u u u NA 

3830 2910 u NA 
u u u NA 
u u u NA 
u u u NA 
u u u NA 
u 7550 u NA 
u 6710 u NA 
u u u NA 



TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

=-Dames and Moore Sample Number fG-12S FG-120 FILLDUP03 FG-13$ 

Laboratory Sample Number Quant Quant HA6648 HA6649 HA6650 HA6651 
Sampling Date Limit Limit 11/06/91 11/05/91 11/06/91 11/05/91 

Units unfl un/l(n U"/K" unJKn uo/Ko uo/Ko 
INORGANic PARAMETERS (METALS) 

Antimony 60 6000 u u u u 
Arsenic 10 1000 2100 4100 1900 2400 
Beryllium 1.0 100 660 1200 690 480 
Cadmium 2.0 200 870 3300 1100 800 

Chromium 10 1000 7400 36000 9000 11000 

Copper 10 1000 7300 17000 9400 8000 
Lead 5.0 500 22000 J 24000 BMDL J 29000 
Mercury 0.20 80 u BMDLB BMOL B u 
Nickel 20 1000 4100 15000 5300 7100 

Selenium 5.0 500 BMDLJ BMDL J BMDL J BMDLJ 

Silver 10 1000 BMDL BMDL u BMDL 
Thallium 10 1000 u u u u 
Zinc 20 2000 21000 77000 23000 42000 

LEGEND: 
U Compound was not detected at laboratory method detection limit. 
J Estimated value due to limitations identified during the quality assurance review. 
UJ eported method detection limit is estimated due to limitations identified during the quality assurance review. 
B Compound was detected in a laboratory and/or field blank at similar concentrations. May 

represent laboratory and/or field contamination. 
A Unreliable result. Compound may or may not be present. 

Sample analyzed at multiple dilutions. Summary table is a hybrid of diluted and undiluted results. 
No standard available. Compound was qualitatively searched for. 

IND Indeterminate. Standard and/or spikes could not be detected at method detection limit. 
BMDL Below Method Detection limit reported by laboratory. 

FG-130 FG-14S 
HA6652 HA6653 

11/05/91 11/05/91 
uo/Ko uo/Ko 

u u 
5600 25000 
1200 2900 
2500 9200 

27000 66000 
18000 30000 
55000 39000 
BMDLB u 
21000 33000 

820 J 4500 J 
u BMDL 

BMDL J 2500 
100000 369000 

. 

Discrepancies may exist between the laboratory dala tables and the data validation summary tables due to variations in the rounding of calculations. 

FG-14D FILLFB03 TB-110591 

HA6495 HA6507 HA6510 
11/05/91 11/05/91 11/05/91 

uo/l(o ua/l U"/l 

u u NA 
18000 u NA 

1100 u NA 
4200 u NA 

25000 u NA 
33000 u NA 

100000 u NA 
160 u NA 

34000 BMDL NA 
1700 J u NA 

BMDL u NA 
1800 UJ NA 

130000 BMDL NA 





DATA VALIDATION/QUALITY ASSURANCE REVIEW 
PHASE H RCRA FACILITY INVESTIGATION 

CHEM WASTE MANAGEMENT, INC. • CHICAGO INCINERATOR 
SAMPLE COLLECTION DATES: NOVEMBER 7 • NOVEMBER 12, 1991 

DAMES & MOORE JOB NO.: 13963-055-192 

LABORATORY REPORT Nos.: 101414, 101415 & 101417 

INTRODUCTION 

Four (4) groundwater samples, three (3) soil samples, two (2) sediment 
samples, plus one (1) sediment field-duplicate sample, six (6) surface water samples, 
plus one (1) surface water field-duplicate, one field-blank sample and three (3) trip­
blank samples were collected and submitted to Environmental Testing Corporation 
(ETC) of Edison, New Jersey (1992 Illinois Certification No. 100224). All samples 
included in this review are listed on Table 1. All groundwater samples, soil samples 
and the field-blank sample were analyzed for RCRA Appendix IX heated purge and 
trap volatile organic compounds (HP /T VOA), purge and trap volatile organic 
compounds (P /T), semivolatile organic compounds (base/neutral and acid-extractable 
organic compounds) and metals. The two (2) trip-blank samples were analyzed for 
RCRA Appendix IX HP /T VOA and P /T VOA only. All surface water samples and 
sediment samples were analyzed for priority pollutant volatile organic compounds, 
semivolatile organic compounds and metals. The associated trip-blank sample was 
analyzed for priority pollutant volatile organic compounds only. All samples were 
analyzed following USEPA SW-846 Methodologies. 

A data validation review was performed on all samples prepared under 
a modified CLP-SOW 3/90 CLP-I data deliverable format. Data were examined to 
assess the usability of the results, as well as to assess compliance relative to data 
package deliverable requirements. The organic data review is based upon a rigorous 
review of the reported hold times, surrogate recoveries, blank spike recoveries, matrix 
spike and matrix spike duplicate summaries, blank contaminants, internal standard area 
performance, Gas Chromatography /Mass Spectroscopy (GC/MS) tuning and calibration 
data. 

. The inorganic data review is based on a review of the reported hold 
times, blank analysis results, blank spike recoveries, matrix spike and duplicate results, 
calibration results, post-digestion spike recoveries and Inductively Coupled Plasma 
(ICP) serial dilution analysis. 

Details of the data validation/ quality assurance review are presented in 
the narrative section of the report. The data is summarized in Table 1 of the report. 
Data qualifiers have been placed next to the results so that the data user can quickly 
assess the qualitative and/ or quantitative reliability of the reported result. This report 

l 



was prepared to provide a critical review of the laboratory analysis and reported 
chemical results. Quality assurance reviews of laboratory-generated data routinely 
identify problems associated with analytical measurements, even from the most 
experienced and capable laboratories. 

This review has been performed in accordance with the requirements 
specified in the "Laboratory Data Validation Functional Guidelines for Evaluating 
Organic Analyses" dated February 1988 and "Laboratory Data Validation Functional 
Guidelines for Evaluating Inorganic Analyses" dated July 1988. 

TABLE 1 

SAMPLES INCLUDED IN REVIEW 

Sample ID Lab ID Date Collected Test Requested 

Laboratory Report No. 101414 

FG-2GW HA6533 11/06/9! RCRA Appendix IX HPIT VOA, PIT VOA, 
BNA & Metals 

TB-110691 HA6589 11/06/91 RCRA Appendix IX HPIT VOA & PIT VOA 
C-2R-5 HA6662 11/07 /91 RCRA Appendix IX HPIT VOA, PIT VOA, 

BNA & PP Metals 
C-2R-15 HA6663 11/07 /91 RCRA Appendix IX HPIT VOA, PIT VOA, 

BNA & PP Metals 
S-6 HA6672 11/08/91 PP VOA, PP BNA & PP Metals 
S-8 HA668l 11/08/91 PP VOA, PP BNA & PP Metals 
SEDDUP0I HA6682 11/08/91 PP VOA, PP BNA & PP Metals 
SWDUP0! HA6697 11/08/91 PP VOA, PP BNA & PP Metals 
SW-14 HA6698 11/08/91 PP VOA, PP BNA & PP Metals 
SW-13 HA6699 11/08/91 PP VOA, PP BNA & PP Metals 
SW-II HA6701 11/08/91 PP VOA, PP BNA & PP Metals 
SW-8 HA6702 ll/08/91 PP VOA, PP BNA & PP Metals 
SW-12 HA6704 11/08/91 PP VOA, PP BNA & PP Metals 
SW-6 HA6705 11/08/91 PP VOA, PP BNA & PP Metals 
TB-1!0891 HA6708 ll/08/91 PP VOA 

Laboratory Report No. 101415 

C-2R-40 HA6664 11/11/91 RCRA Appendix IX HPIT VOA, PIT VOA, 
BNA & Metals 

FG-7GW HA6536 IJ/11/91 RCRA Appendix IX HPIT VOA, PIT VOA, 
BNA & Metals 
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Sample ID 

FG-8GW HA6537 

FG-5GW HA6538 

GWFB111291 HA6583 

GWTB111291 HA6590 

Legend: 

PP VOA = 
PPBNA = 

PP Metals 
HP/T VOA 
P/TVOA 
BNA 

Date Collected Test Reguested 

Laboratory Report No. 101417 

11/12/91 

11/12/91 

11/12/91 

11/12/91 

RCRA Appendix IX HP /T VOA, P /T VOA, 
BNA & Metals 
RCRA Appendix IX HP /T VOA, P /T VOA, 
BNA & Metals 
RCRA Appendix IX HP /T VOA, P /T VOA, 
BNA& Metals 
RCRA Appendix IX HP /T VOA, P /T VOA 

Priority Pollutant Volatile Organic Compounds 
Priority Pollutant Semivolatile Organic Compounds (Base/Neutral and Acid­
Extractable Organic Compounds) 
Priority Pollutant Metals 
RCRA Appendix IX Heated Purge and Trap Volatile Organic Compounds 
RCRA Appendix IX Purge and Trap Volatile Organic Compounds 
RCRA Appendix IX Semivolatile Organic Compounds (Base/Neutral and Acid 
Extractable Organic Compounds) 

GENERAL COMMENTS 

With regard to the data package deliverables, most of the requirements 
were met with the exception of the metals fraction. This reviewer has observed that 
for the ICP concentrations reported at 10 to 15 times above the method detection limit 
(MDL), the data validation cannot reproduce the laboratory reported results. The 
calculation obtained during data validation is consistently higher than the laboratory 
reported concentration. This is due to the fact that the interelement correction factors 
in the ICP instrument have been externally calculated in the system. Since this external 
interelement correction factor is not available for review, the reported results for low 
level samples cannot be reproduced. It should be noted that positive ICP reported 
results that are significantly above than the MDL (approximately 100 times higher or 
more) were reproduced and validated, since this interelement correction factor becomes 
negligible at higher concentrations. The data review assumes that the low level 
reported concentrations (10 to 15 times the MDL) are correct as reported and that it 
is this reviewer's opinion that data usability is not impacted. 

DATA QUALIFIERS 

Overall, the data quality is good. The data validation review has 
identified aspects of the analytical data that require qualification. To confidently use 
any of the data within the data set, the data user should understand the limitations and 
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qualifications presented. With regard to data usability, the following qualifiers are 
offered based upon the data provided. 

ORGANIC QUALIFIERS 

Hold Times: 

• The surface water sample, SW-6, was extracted for semivolatile organic 
11 days outside the hold time requirement. Due to the hold time 
exceedence, the semivolatile results for this sample are unreliable and 
have been flagged (R) on the summary table. 

Blank Contamination: 

• Due to the presence of methylene chloride in the volatile laboratory 
blank and field-blank samples associated with all groundwater samples 
(FG-2GW, FG-7GW, FG-8GW and FG-SGW) and all surface water 
samples (SW-14, SW-13, SW-11, SW-8 & SW-12), the positive methylene 
chloride results in the aforementioned samples are qualitatively 
questionable and have been flagged (B) on the Table 2. 

• Due to the presence of di-n-butyl phthalate and bis(2-ethylhexyl)phtha­
late in the semivolatile laboratory blanks associated with samples C-2R-5, 
C-2R-15, S-6, S-8, SEDDUP0l and C-2R-40, and the presence of di-n­
octyl phthalate in the laboratory blank associated with S-6, S-8 and 
SEDDUP0l, the positive results of these compounds in these samples are 
qualitatively questionable and have been flagged (B) on the summary 
table. 

Surrogate Recoveries: 

• The volatile surrogate, toluene-d8, was recovered outside the control 
limits (high) for the soil sample C-2R-15. The volatile results for this 
sample may be biased high; however, the data have been flagged based 
on the assessment of the volatile internal standard area performance ( see 
Internal Standard Area Counts Section of this report). 

• The volatile surrogate, toluene-d8, was recovered outside the control 
limits (low) for the trip-blank sample TB-110791. The non-detected 
results of this sample may be biased low and have been flagged (UJ) 
estimated. 

• The base/neutral surrogate, 2-fluorobiphenyl, was recovered outside the 
control limits (high) for the sediment sample S-6. Positive results may 
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be biased high; however, no qualifier has been applied since only one 
surrogate per sample is outside the control limits. 

• The base/neutral surrogates, 2-fluorobiphenyl and terphenyl-dl4, were 
recovered outside the control limits (low) for the groundwater sample 
FG-2GW. The sample was re-analyzed with these surrogates outside the 
control limits (low), which may indicate matrix effects. The initial 
analysis results were reported by the laboratory and are summarized on 
Table 2. The positive and non-detected base/neutral results for this 
sample may be biased low and have been flagged (J/UJ) estimated on 
the summary tables. 

• The acid-extractable surrogate, phenol-d5, was recovered Jess than 10% 
for the groundwater sample FG-8GW. This sample was re-analyzed with 
this surrogate recovered less than 10% which may indicate a matrix 
effect. Due to the extremely low surrogate recovery, the non-detected 
acid-extractable results are regarded as unreliable and have been flagged 
(R) on Table 2. The positive acid-extractable compounds for this sample 
may be biased low and have been flagged (J) estimated. 

• The acid-extractable surrogates, 2-fluorophenol and 2,4,6-tribromophenol 
for the surface water samples SWDUPS)l, SW-13 and SW-8, and phenol­
d5 and 2,4,6-tribromophenol for the groundwater sample FG-SGW, were 
recovered less than 10%. The samples were re-analyzed with the 
surrogates recovered at less than 10%, which may indicate matrix effects. 
The positive acid-extractable results for these samples may be biased low 
and have been flagged (J) estimated. The non-detected acid-extractable 
results are deemed unreliable and have been flagged (R) on the summary 
tables. 

Internal Standard Area Counts: 

• All volatile internal standard area counts for the soil sample C-2R-15 
were outside the control limits (low). The positive and non-detected 
results for this sample are regarded as estimated values and have been 
flagged (J /UJ) on the summary tables. 

• The internal standard area performance of the following semivolatile 
internal standards was outside the control limits (low) for the associated 
samples. The positive and non-detected results quantitated against this 
internal standard are regarded as estimated values and have been flagged 
(J /UJ) on the summary tables. 
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Internal Standard 

Chrysene-d12 & Perylene-dl2 

Phenanthrene-dlO & Perylene-d12 

Perylene-d12 

1,4-Dichlorobenzene-d4 

Associated Sample 

SWDUPOl, SW-14, SW-8 & FG-7GW 

FG-2GW 

S-8 & SW-11 

FG-5GW 

Matrix Spike and Matrix Spike Duplicate Summary (MS/MSD): 

• All heated purge and trap volatile (HP /T VOA) blank spike recoveries 
were outside the control limits (low). With the exception of acrolein, the 
positive and non-detected results of all other HP /T VOA compounds 
may be biased low and have been flagged (J/UJ) estimated. Since the 
blank spike was not recovered (0%) for acrolein, the non-detected results 
of this compound in the samples are regarded as unreliable and have 
been flagged (R) on the summary tables. 

• The volatile blank spike recoveries of trans-1,3-dichloropropylene, 
toluene, acetone, ethylbenzene, m-xylene and o,p-xylenes, associated with 
samples FG-2GW, FG-7GW, FG-8GW, GW-FB111291 and TB-111291, 
were outside the control limits (low). The positive and non-detected 
results of these compounds are regarded as estimated values and have 
been flagged (J/UJ) on the summary tables. 

• The volatile blank spiking compound, 3-chloropropene, associated with 
the aforementioned groundwater samples, and the field and trip-blank 
samples, was not recovered (0% ). The non-detected results of this 
compound are regarded as unreliable and have been flagged (R) on the 
summary tables. 

• The volatile blank spike recoveries of methyl bromide, methyl chloride, 
dibromomethane, dichlorodifluoromethane, iodomethane, bromoform, 
trichlorotrifluoromethane, 1,2,3-trichloropropane and vinyl chloride, were 
recovc:red outside the control limits (high) for samples FG-2GW, FG-
7GW, FG-8GW, GW-FB111291 and TB-111291. The positive results of 
these compounds may be biased high and have been flagged (J) 
estimated. There is no impact on the data quality for the non-detected 
results and no qualifier has been applied. 

• The volatile blank spike recoveries of toluene and trans-1,3-dichloro­
propylene, associated with all surface water samples (SWDUPOl, SW-14, 
SW-13, SW-11, SW-8 and SW-12) and TB-111791, were outside the 
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control limits (low). The positive and non-detected results of these 
compounds have been flagged ( J /UJ) estimated 

The volatile blank spiking compounds, bromoform, dichlorodifluorometh­
ane, methyl bromide, methyl chloride, trichlorotrifluoromethane and vinyl 
chloride, associated with samples SWDUPOl, SW-14, SW-13, SW-11, SW-
8, SW-12 and TB-111791, were recovered outside the control limits 
(high). The positive results may be biased high and have been flagged 
(J) estimated. There is no impact on the data quality for the non­
detected results and no qualifier has been applied. 

• Due to the low volatile blank spike recoveries of methyl bromide, methyl 
chloride, dichlorofluoromethane, methylene chloride, trans-1,3-dichloro­
propylene, toluene, vinyl chloride, acetone, ethyl benzene and m-xylene, 
associated with samples C-2R-5, C-2R-40, S-6 and SEDDUPOl, and 
acetone, ethyl benzene and m-xylene for samples C-2R-5 and C-2R-40 
only, the positive and non-detected results of these compounds may be 
biased low and have been flagged (J/UJ) estimated on Table 2. 

• The volatile blank spike recovery of o,p-xylenes, associated with samples 
C-2R-5 and C-2R-40 is less than 10%. The non-detected o,p-xylenes 
results for both samples are regarded as unreliable and have been 
flagged (R) on the summary tables. 

• Due to the low blank spike recoveries of the volatile compounds, 
ethylbenzene, toluene and trans-1,3-dichloropropylene, associated with 
the sediment sample S-8, the non-detected results may be biased low and 
have been flagged (UJ) estimated. 

The reproducibility of the semivolatile spiking compounds, phenol for the 
groundwater samples FG-2GW and FG-7GW, and 2-chlorophenol, 1,4-
dichlorobenzene, n-nitroso-di-n-propylamine, 1,24-trichlorobenzene and 
2,4-dinitrotoluene for sample FG-2GW only, were poor. The positive 
and non-detected results of these compounds are estimated values and 
have been f'1gged (J /UJ) on the summary tables. 

• The acid-extractable matrix spiking compounds, 4-nitrophenol and penta­
chlorophenol for samples FG-2GWMS/MSD were recovered less than 
10%. The non-detected results of these compounds in the unspiked 
sample are regarded as unreliable and have been flagged (R) on the 
summary tables. 

• The acid-extractable matrix spiking compound, 4-nitrophenol for samples 
FG-7GWMS/MSD was not recovered. The non-detected 4-nitrophenol 
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result in the unspiked sample is regarded as umeliable and has been 
flagged (R) on the summary tables. 

• The base/neutral spiking recoveries of p-chloroaniline, 3,3'-dichloro­
benzidine, diethyl phthalate and dimethyl phthalate, associated with the 
groundwater sample FG-2GW, were less than 10%. The positive results 
of these compounds in the sample may be biased low and have been 
flagged (J) estimated. The non-detected results are regarded as 
unreliable and have been flagged (R) on the summary tables. 

• The semivolatile matrix spiking compound, n-nitroso-di-n-propylamine 
was recovered outside the control limits (low) for samples C-2R-40MS­
/MSD, The non-detected result of this compound in the unspiked 
sample may be biased low and have been flagged (UJ) estimated on the 
summary tables. 

The semivolatile blank spike recovery of p-chloroaniline, associated with 
samples C-2R-5, C-2R-15 and C-2R-40, was outside the control limits 
(low). The non-detected results of this compound for the sample may be 
biased low and have been flagged (UJ) estimated. 

• The semivolatile blank spike recovery <>f 2-chlorophenol, associated with 
samples C-2R-5, C-2R-15, S-6, S-8, SEDDUPOl and C-2R-40, was not 
recovered (0%). The non-detected results of this compound in the 
samples are unreliable (compound may or may not be present) and have 
been flagged (R) on Table 2. 

• Sample SWDUPOl was collected and submitted to the laboratory as a 
blind field-duplicate of sample SW-13. The reproducibility of the organic 
results are good, providing a positive indication of the precision and 
accuracy associated with both field and laboratory techniques. 

• Sample SEDDUPOl was collected and submitted to the laboratory as a 
blind field-duplicate of sample S-8. The reproducibility of the volatile 
and acid-extractable or~'clllic results are good. However, several 
base/neutral extractable compound were detected in sample SEDDUPOl 
which were reported as non-detected in sample S-8. For both field­
duplicates, the positive base/neutral results are regarded as estimated 
values and have been flagged (J) on Table 2. 

Initial and Continuing Calibrations: 

• The groundwater samples FG-2GW and FG-7GW were re-analyzed for 
volatiles at higher dilutions due to target compound concentrations 



exceeding the linear calibration range requirements. The volatile results 
reported on Table 2 are a hybrid of both initial and dilution analyses. 

• The groundwater sample FG-7GW was analyzed at a 1:500 dilution for 
HP /T VOA due to acetonitrile concentrations exceeding the linear 
calibration range requirements. 

• The groundwater sample FG-5GW was analyzed at a 1:500 dilution for 
HP /T VOA; however, no target compounds were reported. Good 
laboratory practice calls for re-analysis when a dilution run is found to be 
non-detected. 

• Due to the high difference between the initial and continuing calibrations 
response factors (%D > 25%), all positive results for the following 
volatile compounds have been flagged (J) estimated. The actual 
detection limit may be higher than reported and have been flagged (UJ) 
estimated on the summary tables. 

Analyte 

All HP /T VOA Cmpds. 

Ethyl Cyanide 

lsobutyl Alcohol 

Methacrylonitrile 

Acetonitrile 

Log Link 

101414 
101415 
101417 

101414 

101414 
101417 

101414 
101415 

101417 

Associated Sample 

FG-2GW & TB-110691 
FG-7GW 
FG-5GW 

C-2R-5 & C-2R-15 

C-2R-5 & C-2R-15 
FG-8GW 

FG-8GW, C-2R-5 & C-2R-15 
C-2R-40 

FG-8GW 

Due to the high difference between the initial and continuing calibration 
response factor (%D >25%) of the sernivolatile compound, hexachloro­
phene associated with sample FG-7GW, the non-detected result of this 

. compound may be higher than reported and have been flagged (UJ) 
estimated on the summary tables. 

The response factor of the following organic compounds is less than 0.05 
for the initial and/or continuing calibrations. The positive results of 
these compounds in the associated samples may be biased low and have 
been flagged (J) estimated. The non-detected results are regarded as 
unreliable and have been flagged (R) on the summary tables. 
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Compound 

1,4-Dioxane, Acrolein & 
Acetonitrile 

Methyl Ethyl Ketone 

3,3' -Dimethylbenzidine 

Additional Comments: 

Fraction Associated Sample 

HP /T VOA C-2R-5, C-2R-15, C-2R-40 & FG-8GW 

P /T VOA All RCRA P /T VOA Samples 

BNA FG-7GW 

• As per the requirements, all values calculated below the method 
detection limit should be considered estimated and have been flagged ( J) 
on the data table. 

INORGANICS PARAMETER QUALIFIERS 

Hold Times: 

• All samples were digested and analyzed within the required hold time 
criteria for metals analyses. 

Blank Contamination: 

• No blank contaminants have been identified that require qualification of 
samples reviewed. 

Instrument Calibration and Verification: 

• The initial and continuing calibration verification recoveries of all metals 
were reported within control limits. 

ICP Serial Dilution: 

• The ICP serial dilution was performed on a 1'.IOn-project batch sample for 
the soil and sediment matrices. Although the percent differences (%D) 
of some analytes were outside the control limits for the serial dilution 
analysis, no qualifier has been applied. 

• The ICP serial dilution associated with the groundwater and surface 
water samples were within control limits. 
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Matrix Spike and Duplicate Summary: 

• All blank spike and matrix spike recoveries were reported within control 
limits. 

• The relative percent differences (RPD) associated with all duplicate 
analyses were reported within control limits. 

• Sample SWDUPOl was collected and submitted to the laboratory as a 
blind field-duplicate of the surface water sample SW-13. The reproduc­
ibility of the metal results are good, providing a positive indication of the 
precision and accuracy associated with both field and laboratory 
techniques. 

• Sample SEDDUPOl was collected and submitted to the laboratory as a 
blind field duplicate of the sediment sample S-8. The reproducibility of 
the metals results are good, with the exception of chromium, lead and 
nickel. The positive results of these analytes in these field duplicate 
samples are regarded as estimated values and have been flagged (J) on 
the summary tables. 

Post-Digestion Spike Recoveries: 

• The post-spike recoveries of the following analytes were recovered 
outside the control limits (low). Positive and/or non-detected results of 
these analytes for the associated samples may be biased low and have 
been flagged (J /UJ) estimated. 

Analyte 

Arsenic 

Selenium 

Lead 

Thallium 

Log Link 

101417 

101414 

101415 
101417 

101414 
101415 

101414 
101415 
101417 

Associated Sample 

GWFB111291 

SWDUP0l, SW-14, SW-13, SW-11, SW-8, SW-12, SW-
6, C-2R-5, S-6, & SEDDUP0l 
FG-7GW 
GWFB111291 

C-ZR-5 & C-2R-15 
C-ZR-40 

SWDUP0l, SW-14, SW-13, SW-8 & SW-6 
FG-7GW 
FG-5GW 
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The post-spike recoveries of selenium and thallium for samples, MW-21 
and SW-41 were recovered outside the control limits (high) and may be 
biased high. No qualifier has been applied since these analytes were 
non-detected in the associated samples. 

Additional Comments: 

The laboratory reports several inorganic results as below the method 
detection limit (BMDL). These are reported as BMDL on Table 2. The 
actual concentrations are not calculated during the data validation review 
since the interelement coefficient factors were not provided. 
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Dames and Moore Sample Number C-2R-5 

Sample Depth (ft) 20-22· 

Laboratory Sample Number HA6662 

Sampling Date Quant Quant 11/07/91 

Dilution Factor Limit Limit 1.2 
Units un/L un/Kn ua/Ka 

APPENDIX IX HEATED P/T VOLATILE OMPOI NDS 

Acetonitrile 15 15 R 
Acrolein 20 20 A 
Acrylonitrile 10 10 A 
1,4-Dioxane 300 300 A 
Ethyl cyanide 40 40 UJ 
lsobutyl alcohol 230 230 UJ 
Methacrylonitrile 110 110 UJ 

continued next page (see last page of table for notes) 

TABLE 2 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

C-2R-15 C-2R-40 FG-2GW FG-5GW 
30-32' 54-58' 9-11.5' 8-13' 

HA6663 HA6884 HA6533 HA6538 

11/07/91 11/11 /91 11/06/91 11/12/91 

1.3 1.2 1.0 500 
ua/Ka un/Kn un/L un/L 

3040 J R 219 J UJ 
R A UJ UJ 
A A UJ UJ 
R R 310 J UJ 

UJ UJ UJ UJ 
UJ UJ UJ UJ 
UJ UJ UJ UJ 

FG-7GW FG-BGW GWFB-01 TB-91191 TB-Qi2{H 

9-12' 9-13' NA NA NA 
HA6536 HA6537 HA.6583 HA.6589 HA6590 

11/11/91 11/12/91 11/12/91 11/11/91 11/12/91 

500 1.0 1.0 1 .0 1.0 

uo/L ua/L un/L un/l ~g/L 

198000 J 176 J UJ UJ UJ 
UJ A UJ UJ UJ 

UJ UJ UJ UJ UJ 
UJ A UJ UJ UJ 
UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 
UJ UJ UJ UJ UJ 
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Dames and Moore Sample Number C-2R-5 

Sampling Depth (fl) 20-22' 

Laboratory Sample Number HA6662 

Sampling Date Quant Quant 11/07/91. 

Dilution Factor Limit Limit 1.2 
Units un/L un/Ka ua/Ka 
APPENDIX IX P[T VOLATILE COMPOU DS 

Benzene 4.4 4.4 u 
Methyl bromide 10 10 UJ 
Carbon disulfide 10 10 u 
Chloroethane 10 10 u 
Chlorobenzene 6.0 6.0 u 
2- Chloro-1,3- butadiene - - u 
Chloroform 1.6 1.6 u 
Methyl chloride 10 10 UJ 
3-Chloropropene 10 10 u 
1,2- Dibromo-3-chloropropane 10 10 u 
1,2-Dibromoethane 10 10 u 
Dibromomethane 10 10 u 
1,4- Dichloro-2-butene 10 10 u 
Dichloro diftuoro methane 10 10 UJ 
1,1 - Dichloroethane 4.7 4.7 u 
1,2- Dichloroethane 2.8 2.8 u 
1,2- Dichloroethene (trans) 1.6 1.6 u 
1,1-Dichloroethene 2.8 2.8 u 
Methy•ne Chloride 2.8 2.8 UJ 
1,2-Dichloropropane 8.0 6.0 u 
cis-1,3-Dichloropropene 5.0 5.0 u 
trans-1,3-0ichloropropene 10 10 UJ 
Chlorodibromomethane 3.1 3.1 u 
Dichlorobromomethane 2.2 2.2 u 
Ethyl methacrylat.e 10 10 u 
lodomethane 10 10 u 
Methyl ethyl ketone 10 10 R 
Methyl methacrylate 10 10 u 
Pentachloroethane - - u 
1,1,1,2-Tetra.chloroethane 10 10 u 
1, 1 ,2,2-Tetrachloroethane 4.1 4.1 u 
Tetrachloroethene 4.1 4.1 u 
Carbon Tetrachloride 2.8 2.8 u 
Toluene 6.0 8.0 UJ 
Bromoform 4.7 4.7 u 
1, 1, 1-Trichloroethane 3.8 3.8 u 
1, 1,2-Trichloroethane 5.0 5.0 u 

continued on nGXtpaQe {see last page for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

C-2R-15 C-2A-40 FG-2GW FG-5GW 

30-32' 54-56' Q-11.5' 9-13' 

HA6083 HA8664 HA6533 HA6538 

11/07/91 11/11 /91 11/06/91 11 /12/91 

1.4 11.1 1.0 100 
ua/Kn un/Kn un/L un/L 

UJ u u 4260 

UJ UJ u u 
UJ u u u 
UJ u u u 
UJ u 1,6 J 963 
NA u u u 
UJ u u u 
UJ UJ u u 
UJ u R R 
NA u u u 
UJ u u u 
NA u u u 
NA u u u 
UJ UJ u u 
UJ u u u 
UJ u u u 
UJ u u 218 
UJ u 55.8 52300 

UJ 84.5 J 248 B 15000 B 
UJ u u u 
UJ u u u 
UJ UJ UJ UJ 
UJ u u u 
UJ u u u 
NA u u u 
NA u u u 

R R R R 
UJ u u u 
NA u u u 
UJ u u u 
UJ u u u 
UJ 38 J u u 
UJ u u u 
UJ UJ 3.12 J 5570 J 

UJ u u u 
UJ u u u 
UJ u u 1800 

FG-7GW FG-8GW 
0-12' 9-13' 

HA6536 HA6537 
11/11 /01 11/1 2/91 

500 500 
ua/L un/L 

2430 u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
R R 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

74300 u 
651000 B 1480 B 

u u 
u u 

UJ UJ 
u u 
u u 
u u 
u u 
A R 
u u 
u u 
u u 
u u 
u u 
u u 

UJ UJ 
u u 
u u 
u u 

GWFB-01 
NA 

HA.6583 

11/12/91 
1.0 

un/L 

u 
u 
u 
u 
u 
u 
u 
u 
R 
u 
u 
u 
u 
u 
u 
u 
u 
u 

5.05 B 
u 
u 

UJ 
u 
u 
u 
u 
R 
u 
u 
u 
u 
u 
u 

UJ 
u 
u 
u 

TB-911' 

'T":B,.-01291 \ NA '" ~ HA6590 HA658l 
I 11/12/91 1111119-
J 1 0 1.1 

un/1 ~ ~ ~ g/ l 

u 
u 
u 
u 
u 
u 
u 
u 
R 
u 
u 
u 
u 
u 
u 
u 
u 
u 

2.27 B 
u 
u 

UJ 
u 
u 
u 
u 
R 
u 
u 
u 
u 
u 
u 

UJ 
u 
u 
u 

.,_ --·~ ·-

u 
u 
u 
u 
u 
u 
u 
u 
R 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3.34 B: 
u 
u 

UJ 
u 
u 
u 
u 
R 
u 
u 
u 
u 
u 
u 

UJ 
u 
u 
u 



Dames and Moore Sample Number C-2R-5 
Sampling Depth (ft) 20-22' 

Laboratory Sample Number HA6662 
Sampling Date Quant Quant 11/07/91 
Dilution Factor Limit Limit 1.2 
Units uo/L uol!_g uo/Kn 
APPENDIX IX PIT VOLATILE coM"Pou OS (co htinued) 

Trichloroethene 1.9 1,9 u 
Trichlorofluoromethane 10 10 u 
1,2,3-Trichloropropane 10 10 u 
Vinyl Chloride 10 10 UJ 
Acetone 10 10 UJ 
Ethylbenzene 7.2 7.2 UJ 
2-Hexanone 10 10 u 
Methyl isobutyl ketone 10 10 u 
Styrene 10 10 u 
Vinyl acetate 10 10 u 
m-Xylene 10 10 UJ 
o,p-Xylenes 10 10 R 

~-
continued on next page (see last page for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 
CHICAGO INCINERATOR FACILITY 

C-2R-15 C-2R-40 FG-2GW FG-5GW 
30-32' 54-56' 9-11.5' 9-13' 

HA6663 HA.6664 HA6533 HA6538 

11/07/91 11/11/91 11/08/91 11/12/91 
1.4 11.1 1.0 100 

uo/Ko uo/Ko uo/L uo/l 

UJ 47.9 u 284 
UJ u u u 
UJ u u u 
UJ UJ 26.1 J 1410 J 

461 J UJ 91.0 J A 
UJ UJ R 158 J 
UJ u u u 
UJ u u 1460 

UJ u u u 
UJ u u u 
UJ UJ UJ 260 J 

UJ R R 331 J 

FG-7GW FG-BGW 
9-12' 9-13' 

HA6536 HA6537 
11/11/91 11/12/91 

500 500 
uo/L uo/L 

u u 
u u 
u u 

6050 J u 
16100 J R 

R R 
u u 
u u 
u u 
u u 

UJ UJ 
R R 

GWFB-01 
NA 

HA6583 
11 /1 2/91 

1.0 
ug/L 

u 
3.2 J 

u 
u 
R 
R 
u 
u 
u 
u 

UJ 
R 

TB-91191 

'"' HA.6589 
11/11/91 

1.0 
ug/L 

u 
u 
u 
u 
R 
R 
u 
u 
u 
u 

UJ 
R 

-- --

TB-91291 !I 

NA 
HA6590 

11/12/91 
1 .0 

~:ug/J: 

u 
LJ 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u i 

J 



Damea and Moore Sample Number C-2R-5 
Sampling Depth (ft) 20-22' 
Laboratory Sample Number HA6682 
Sampling Date Quant Quant 11/07/D1 
Dilution Factor Limit Limit 1.2 
Units ug/L un/Kn un/Kn 
APPENDIX iX SEMIVOLATILE COMPO NOS 

Acetophenone 10 1000 u 
2-Acelylaminofluorene 10 1000 u 
4-Aminobiophenyl 10 1000 u 
Aniline 10 1000 u 
Aramite 10 1000 u 
Benzo (a)anthracene 8.0 790 u 
Benzo(b)fluoranthene 4.9 490 u 
Benzo(a)pyrene 2.6 250 u 
Bis(2- Chloroethoxy) methane 5.5 540 u 
Bis(2- chloroethyl) ether 5.9 580 u 
Bis (2 - chloroisopropyl) ether 5.9 580 u 
Bis (2 - Eth ylhexyl) phtha!ate 10 1000 512 JS 
4-Bromophenylphenyl ether 2.0 190 u 
Butylbe nzylphthalate 10 1000 u 
2- sec- Butyl-4,6- dinitrophen 10 1000 u 
p- Chloranaline 10 1000 UJ 
p-Chloro-m-cresol 3.1 300 u 
2- Chloranaphthalene 2.0 190 u 
2-Chlorophenol 3.4 330 A 
Chrysene 2.6 250 u 
Acenaphthene 2.0 190 u 
Acenaphthylene 3.6 350 u 
Anthracene 2.0 190 u 
Benzo (ghi)perylene 3.2 415 u 
Benzo (k)fluoranthene 2.6 250 u 
Fluorene 2.0 190 u 
Phenanthrene 5.6 550 155 J 
Pyrene 2.0 190 u 
2- Nitrophenol 3.7 365 u 
o-Cresol 10 1000 u 
m+p-Cresols 10 1000 u 
Diallate 10 1000 u 
Dibenzo(a,h)anthracene 2.6 250 u 
Di-N-butyl phthalate 10 1000 4300 B 
1,2-Dichlorobenzene 2.0 190 u 
1,3-Dichlorobenzene 2.0 190 u 
1,4-Dichlorobenzene 4.5 450 u 
3 ,3-Dichlorobenzidine 17 1675 u 
2,4-Dichlorophenol 2.8 275 u 
2,6-Dichlorophenol 10 1000 u 

continued next page (see last page of table for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

C-2R-15 C-2R-40 FG-2GW FG-5G\N 
30-32' 54-58' 9-11.5' 9-13' 
HA6663 HA8864 HA.6533 HA6538 

11/07/D1 11/11/91 11 /06/91 11/12/91 
1.4 11.1 1.0 1.0 

Ug/Kg un/Kn un/L uo/L 

u u 5.2 J u 
u u UJ u 
u u UJ u 
u u A UJ 
u u UJ u 
u u 8.0 J u 
u u 11.1 J u 
u u UJ u 
u u UJ u 
u u UJ UJ 
u u UJ UJ 

512 JS 337 JB UJ u 
u u UJ u 
u u UJ UJ 
u u UJ u 

UJ UJ A 533 J 
u u u A 
u u UJ u 
A A UJ 469 J 
u u 9.19 J u 
u u 4.44 J u 
u u UJ u 
u u 3.07 J u 
u u UJ u 
u u UJ u 
u u 4.83 J u 

272 J 264 J 24.6 J u 
u u 11.9 J u 
u u u A 
u u u 37.1 J 
u u u 3400 J 
u u UJ u 
u u UJ u 

2670 B 5810 B UJ 3.4 J 
u u UJ UJ 
u u UJ UJ 
u u UJ UJ 
u u R u 
u u 73.9 3430 J 
u u 18.8 527 J 

FG-7GW FG-8GW 
9-12' 9-13' 

HA6538 HA6537 
11/11/91 11 /12/91 ,. 1.0 

ua/L ua/l 

u 7.8 J 
u u 
u u 
u 78.3 
u u 

UJ u 
UJ u 
u u 
u u 
u u 
u u 

UJ 38.0 
u u 

UJ UJ 
u u 
u 21.2 J 
A A 
u u 
R 39.3 

UJ u 
u 5.08 
u u 
u u 

UJ u 
UJ u 
u 1.4 J 
u 2.8 J 

UJ 2.55 
A u 
u R 

195 J 123 J 
u u 

UJ u 
UJ UJ 
u u 
u u 
u u 

UJ u 
A A 
u 4.4 J 

GWFB-01 
NA 

HA6583 
11 /12/D1 

1.0 
ua/L 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

UJ 
u 

UJ 
u 
u 

UJ 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

UJ 
u 
u 
u 
u 
u 
u 

TB-91191 
NA 

HA6589 
11/11/91 

1.0 

- ---- ~g/L ·= -

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

_____ ,_------2= 

-91291 

NA 
A6590 

/1 2/91 
1.0 

c~g!_!. 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Dames and Moore Sample Number C-2R-5 

Sampling Depth (ft) 20-22· 

Laboratory Sample Number HA8662 

Sampling Date Quant Quant 11 /07/91 
Dilution Factor Limit Limit 1.2 

Unit~ .. uo/L un/Ko un/Kn 
APPENDIX 1)( 'SEMIVOLATILE COMPO NDS (c )ntinuec 

Oiethylphthalate 10 1000 u 
p-Oimethylaminoazobenzene 10 1000 u 
7, 1 2- Oimethylbe n20(a)anthra 10 1000 u 
3,3-0imethylbenzidine 10 1000 u 
a - a - Dimethylphenethylamine - - -
2,4- Oimethylphenol 2.8 275 u 
Dimethyl phthalate 10 1000 u 
m - Dinitrobenzene 10 1000 u 
4,6-Dinitro-0-cresol 25 2400 u 
2,4- Dinitrophenol 43 4250 u 
2,4- Dinitrotoluene 5.9 580 u 
2,6- Dinitrotoluene 2.0 190 u 
Di- n-octyl phthalate 10 1000 u 
Dlphenylamine 10 1000 u 
N-nitrosodinpropylamine 10 1000 u 
Ethyl methanesulfonate 10 1000 u 
Fluoranthene 2.3 225 u 
Hexachlorobenzene 2.0 190 u 
Hexachlorobutadiene 0.93 90 u 
Hexachlorocyclopentadiene 10 1000 u 
Hexachloroethane 1.6 165 u 
lsodrin 6.1 1000 u 
Hexachlorophene 10 1000 u 
Hexach1oropropene 10 1000 u 
lndeno(1,2,3-c,d)pyrane 3.8 365 u 
lsosafTole 10 600 u 
Methapyrilene· - - IND 
3- Methylcholanthrene 5.7 555 u 
Methyl methaneaulfonale 10 1000 u 
Naphthalene 1.6 165 u 
1,4-Naphthoquinone 10 1000 u 
1 - Naphthylamine 10 1000 u 
2- Naphthylamine 10 1000 u 
p- Nitroaniline 10 1000 u 
Nitro benzene 2.0 190 u 
4-Nitrophenol 2.5 240 u 
4- Nitroquinoline- N-oxide - - IND 
N- Nitrosodiphenylamine 2.0 190 u 
N- Nitrosodi-n-butylamine 10 1000 u 
N- Nitrosodiethylamine 10 1000 u 
N- Nitrosodimethylamine 10 1000 u 
N- Nitrosomethylethylamine 10 1000 u 

continued next page (see last page of table for notes) 

TABLE 2 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

C-2R-15 C-2R-40 FG-2GW FG-5GW 

30-32' 54-56' 0-11.5' 9-13' 

HA6663 HA6664 HA6533 HA6538 

11 /07/91 11/11/91 11/06/91 11/12/91 
1.4 11.1 1.0 1.0 

un/Kn ua/Kg un/L - un/L 

u u A R 
u u UJ u 
u u UJ u 
u u A u 
- - - NA 
u u u 57.0 J 
u u A u 
u u UJ u 
u u u R 
u u u A 
u u UJ u 
u u UJ u 
u u UJ u 
u u UJ u 
u UJ UJ UJ 
u u UJ UJ 
u u 15.3 J u 
u u UJ u 
u u UJ u 
u u UJ u 
u u UJ UJ 
u u UJ u 
u u UJ u 
u u UJ u 
u u UJ u 
u u UJ u 

IND IND IND IND 
u u UJ u 
u u UJ UJ 
u u 25.6 J u 
u u UJ A 
u u UJ u 
u u UJ u 
u u UJ u 
u u UJ u 
u u R R 

IND IND IND IND 
u u UJ u 
u u UJ u 
u u UJ u 
u u UJ UJ 
u u UJ u 

FG-7GW FG-8GW 
9-12' 9-13' 

HA8536 HA6537 
11 /11 /91 11/12/91 

10 1.0 
un/L ug/L 

A A 
UJ u 
UJ u 

R u 
NA NA 
u 5.96 J 
A u 
u u 
A A 
A A 
u u 
u u 

UJ u 
u u 

UJ u 
u u 
u 2.5 J 
u u 
u u 
u u 
u u 
u u 

UJ u 
u u 

UJ u 
u u 

IND IND 
UJ u 
u u 

112 Q.Q2 

u A 
u u 
u u 
u u 
u u 
A R 

IND IND 
u u 
u u 
u u 
u u 
u u 

GWFB-01 
NA 

HA.6583 
11 /12/91 

1.0 
un/l 

A 
u 
u 
u 
-
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

IND 
u 
u 
u 
u 
u 
u 
u 
u 

UJ 
IND 

u 
u 
u 
u 
u 

TB-91191 
NA 

HA6589 
11/11/91 

1.0 
un/L 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

TB-1i1291 ___ ] 
NA 

HA6500 

11/12/91 
1.0 

--=-~JJ/l 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RE SUL TS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

Dames and Moore Sample Number C-2R-5 C-2R-15 C-2R-40 FG-2GW FG-SGW FG-7GW FG-8GW GWFB-01 TB-9111i(1TB=9i-291-----,I! 
Sampling Depth (ft) 20-22' 30-32' 54-56' 9-11.5' 9-13' 9-12' 9-13' NA NA NA i 

laboratory Sample Number HA6662 HA6663 HA6664 HA6533 · HA6538 HA6536 HA6537 HA6583 HA6589 HA6590 I' 

S•. mpling Date . Quant Quant 11/07/91 11/07/91 11/11/91 11/06/91 11/12/91 11/11/91 11/12/91 11/12/91 11/11./91 ' .. 1/1.2/!H '. 
!Dilution Factor Limit limit 1.2 1.4 11.1 1.0 1.0 19 1.0 1.0 1.0 1.0 
l!!_i:i,its__ __ _ __ ua/l ua/Ka ua/K" un/Kn ua/Ka ua/L U"/l un/L ua/l ug/L _, U]Jl.h__ ug/L ! 

'APPENb1)f1x SEMIVOLATILE COMPO ·Nos (o.: ntinu•~; ·· ·---~~ 

N-Nitrosomorpholine 10 1000 U U U UJ U U U U NA NA 
N-Nitrosopiperidine 10 1000 U U U UJ U U U U NA NA 
N-Nitrosopyrrolodine 10 1000 U U U UJ U U U U NA NA 
5-Nitro-o-toluidine 10 1000 U U U UJ U U U U NA NA 
Pentachbrobenzene 10 1000 U U U UJ U U U U NA NA 
Pentachbronitrobenzene 10 1000 U U U UJ U U U U NA NA 
Pentachbrophenol 3.7 365 U U U UJ 260 J A A U NA NA 
Phenacetin 10 1000 U U U UJ U U U U NA NA 
Phenol 1.5 150 U U U 126J 7510J 19900J 668J UJ NA NA 

m-phenylenediamine 10 1000 U U U UJ U U U U NA NA 
o-phenylenediamine 10 1000 U U U UJ U U U U NA NA 
p-phenylenediamine 10 1000 U U U UJ U U U U NA NA 
2-Picoline 10 1000 U U U UJ UJ U U U NA NA 
Pronamide 10 1000 U U U UJ U U U U NA NA 
Pyridine 10 1000 U U U UJ 3470 9300 49.9 U NA NA 
Safrole 10 1000 U U U UJ U U U U NA NA 

1,2,4,5-Tetrachlorobenzene 10 1000 U U U UJ U U U U NA NA 
2,3,4,6-Tetrachlorophenol 10 1000 U U U U 19.3 J U R U NA NA 
Tetraethyldithiopyrophospha - - U U U UJ U U U U NA NA 
o-Toluidine 10 1000 U U U UJ U U 33.1 U NA NA 

1,2,4-Trichlorobenzene 2.0 190 U U U UJ U U U U NA NA 
2,4,5-Trichlorophenol 10 1000 U U U U A A R U NA NA 
2,4,6-Trichlorophenol 2.8 275 U U U U 62.7 J R R U NA NA 
0,0,0-Triethyl phosphorothi - - - - - - NA NA NA NA NA NA 
sym-Trinitrobenzene - - IND IND IND IND INDJ IND IND IND NA NA 
Benzyl alcohol 10 1000 U U U UJ UJ 180 J U U NA NA 
Dibenzofuran 10 1000 U U U 3.5 J U U U U NA NA 
lsophorone 2.3 225 U U U UJ U U U U NA NA 
2-Methylnaphthalene 10 1000 U U 143J 10.6J 3.7J U 1.4J U NA NA 
o-Nitroaniline 10 1000 U U U UJ U U U U NA NA 
m-Nitroaniline 10 1000 U U U UJ UJ U UJ UJ NA NA 
4-Chlorophenyl phenyl ether 4.3 425 U U U UJ U U U U NA NA 

b,,~~~~~,,,,.,~~~=+~~~~.b.~~~b..~~,,,,.b~~~,,,,b~~~~~~~~~~~J,,.~~~b..~~~~~~d.c~~,~~,~ ,J 
continued next page {see last page of table for notes) 



Dames and Moore Sample Number C-2R-5 

Sampling Depth (ft) 20-22' 

Laboratory Sample Number Quant Quant HA6662 
Sampling Date Limit Limit 11/07 /91 

Units uo/L u ... 'K- u-'Ka 
INORGANIC PARAMETERS (METALS) 

Antimony 60 6000 BMDLJ 
Arsenic 100 1000 5800 
Barium 20 2000 46000 
Beryllium 1.0 100 690 
Cadmium 3.0 200 2800 
Chromium 10 1000 18000 
Cobalt 20 2000 11000 
Copper 10 1000 23000 
Lead 5.0 500 14000 J 
Mercury 0.20 80 u 
Nickel 20 1000 28000 
Selenium 5.0 500 BMDLJ 
Silver 10 1000 BMDLJ 
Thallium 10 1000 BMDLJ 
Tin 50 5000 31000 
Vanadium 20 2000 23000 
Zinc 20 2000 46000 

continued next paQ4:! (see last pag4:t of table for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

C-2R-15 C-2R-40 FG-2GW FG-5GW 

30-32' 54-56' 9-11.5' D-13' 

HA6663 HA.6664 HA6533 HA6538 

11 /07/91 11/11 /91 11/06/91 11/12/91 
u-'Ko u- 1Kn u-'L u-'L 

u u u u 
13000 11000 BMDLJ 46 
14000 15000 92 77 

350 460 BMDLJ BMDLJ 
2900 7100 u u 
7700 10000 u 12 

11000 16000 u u 
37000 36000 11 BMDLJ 

21000 J 49000 J u u 
u BM0LJ u LI 

23000 41000 33 92 
u u 5.0 29 

BMDLJ BMDLJ u u 
BMDLJ BMDLJ UJ UJ 
26000 35000 BMDL J u 
12000 17000 u 200 
53000 53000 u u 

FG-7GW FG-BGW 
9-12' 9-13' 

HA6536 HA6537 
11/11/91 11/12/91 

ua/L uo/L 

u u 
43 43 

390 92 
1.4 u 

u u 
BMDLJ u 

u u 
22 u 

BMDL J BMOLJ 
u u 

56 55 
BMDLJ BMDLJ 
BMDL J u 

UJ UJ 
60 BMDLJ 
27 32 
u BMDLJ 

GWFB-01 

"" HA6583 
11/1 2/91 

uo/L 

u 
UJ 
u 
u 
u 
u 
u 
u 
u 
u 
u 

UJ 
u 
u 
u 
u 
u 

TB-91191 
NA 

HA6589 
11/11/91 

~--, 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

TB-

HP 
11/ 

912Q1 

NA 
6590 
2/91 

ug/_~_ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

----~=---



TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RES UL TS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, UINOIS 

Dames and Moore Sample Number B S-6 B S-8 SEODUP01 SW-6 SW-8 SW-11 SW-12 SW-13 SWOU?01 SW-14 - 11r=--n089fll 
Laboratory Sample Number HA6672 HA6681 HA6682 HA6705 HA6702 HA6701 HA.6704 HA6690 HA8007 HA6698 HA6708 ! 

SamplingOate Qllllnt QI.Ant 11/08/91 11/08/91 11/08/91 11/08/91 11/08/91 11/08/91 11/08/91 11/08/91 11/08/91 11/08/91 11/08/91 
DiluUon facto, Limit Limit 1.4 1.2 1.2 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

t.!_J-~-~--- _ u- 11 u-n.r- u-11<'- u-111'"- u-n.r.... u- 11 u-n u- 8 u- 11 u- 11 u- 11 ugl!-_ __ug/L 
l'PRIOAITY POLLUTANT P{T VOLATILE C(j>MPOU1 uS - --- -

Benzene 
Bromoform 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
2-Chloroethyl vinyl ether 
Chloroform 
Dichlorobromomethane 
Dichlocodifluoromethane 
1, i -Dichloroethane 
1,2-Dichloroethane 
1, 1 -Oichlornethene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans -1,3- Dichloropropene 
Ethylbenzene 
Methyl bromide 
Methyl chloride 
Methylene Chloride 
1, 1 ,2,2-T etrachloroethane 
Tetrachloroethene 
Toluene 
1,2~Dichloroethene (trans) 
1,1, 1-Trichloroethane 
1,1,2-Trichloroethane 
Trichk>roethene 
Trichk>roftuoromethane 
Vinyl Chloride 

4.4 
4.7 
2.8 
8.0 
3.1 
10 
10 
1.8 
2.2 
10 
4.7 
2.8 
2.8 
6.0 
5.0 
10 
7.2 
10 
10 
2.8 
4.1 
4.1 
8.0 
1.6 
3.8 
5.0 
1.9 
10 
10 

continued next page (see last page OHSDI& for notes) 

4.4 
4.7 
2.8 
6.0 
3.1 
10 
10 
1.6 
2.2 
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Dames and Moore Sample Number BS-6 BS-8 
Laboratory Sample Number HA6672 HA8881 
Sampling Datu a~n1 a- 11/08/91 11/08/91 
Dilution facto, Limit Limit 14 11 
Units u•• """'" """'" """'" AC1D EXTRACTABLE COMPOUNDS 

2-Chlorophenol 3.9 340 R A 
2,4- Dichlorophenol 3.2 280 u u 
2,4- Dimethylphenol 3.2 280 u u 
4,6-Dinitro-2-methyphenol 29 2400 u u 
2,4-0initrophenol 50 4300 u u 
2-Nitrophenol 4.3 370 u u 
4-Nitrophenol 2.9 240 u u 
4-Chloro-3-methylphenol 3.6 310 u u 
Pentachlornphenol 4.3 370 u u 
Phenol 1.8 150 u u 
2,4,6-Trichlorophenol 3.2 280 u u 

continued nexfpage (see last page of table for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RES UL TS 

PHASE II INVESTIGATION 
CHEMICAi. WASTE MANAGEMENT 

CHICAGO, IUINOIS 

SEDDUP01 SW-6 SW-8 
HA8882 HA6705 HA6702 

11/08/lil1 11/08/91 11/08/91 
12 1.0 1.0 .--- u-• u-• 

R R R 
u R R 
u R A 
u R R 
u R R 
u R R 
u R R 
u R R 
u R R 
u A R 
u R R 

SW-11 
HA6701 

11/08/91 
1.0 

u-• 

R 
A 
R 
R 
R 
R 
A 
A 
R 
R 
A 

SW-12 SW-13 
HA6704 HA ..... 

11/08/91 11/08/91 
1.0 1.0 

u-• u-• 

R R 
R R 
A R 
R R 
R R 
A R 
R R 
R R 
A A 
R R 
R R 

SWOUP01 
HA6697 

11/08/91 
1.0 

u-• 

A 
R 
R 
R 
A 
R 
R 
A 
R 
R 
R 

SW-14 -11/08/91 
1.0 

u-• 

R 
R 
R 
R 
R 
R 
R 
R 
A 
R 
R 

IB-f= 
HA 

11/( 

0891 
,6708 

8/91 
1.0 

'!g/1.-

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Dames and Moore Sample Number BS-6 BS-8 
LaboratOf)' Sample Number HA66n HA8681 
Sampting Date a ... n1 Quant 11/08/91 11/08/91 
Dilution Factor Limit Limit 14 11 
Units u-• .--- u-N- u-N-
BASE/NElITRAL EXTRACTABLi: COMPC ITNDS 

Acenaphthene 2.3 220 u u 
Acenaphthylene 4.2 410 u u 
Anthracene 2.3 220 u UJ 
Benzo(a)anthracene 9.3 910 u UJ 
Benzo(a)pyrene 3.0 290 u UJ 
Benzo(b)fluoranthene 5.7 560 u UJ 
Benzo(g,h,Qperylene 4.9 460 u UJ 
Benzo(k)fluoranthene 3.0 290 u UJ 
bis (2 -C hloroethoxy)methane 6.3 620 u u 
Bis(2-chloroethyl) ether 6.6 660 u u 
bis (2 -c hloroisopropyl)ethflf 6.6 660 u u 
bis (2 - Ethylhexyl) phthalate 12 1200 u u 
4-Bromophenylphenyl ether 2.3 220 u u 
Butylbenzylphthalate 12 1200 u u 
2-Chloronaphthalene 2.3 220 u u 
4-Chlorophenylphenyl ether 5.0 490 u u 
Chrysene 3.0 290 u UJ 
Dibenz(a,h)anthracene 3.0 290 u UJ 
1,2-Dichlorobenzene 2.3 220 u u 
1,3-0ichlorobenzene 2.3 220 u u 
1,4-0ichlorobenzene 5.2 510 u u 
3,3' -Oichlorobenzidine 19.6 1920 u u 
Diethylphthalate 12 1200 u u 
Dimethylphthalate 12 1200 u u 
Di-n -butylphthalate 12 1200 17900 B 11500JB 
2,4-Dinitrotoluene 6.6 660 u u 
2,6-Dinitrotoluene 2.3 220 u u 
Di- n -octylphthalate 12 1200 u UJ 
Fluoranthene 2.6 260 3390 UJ 
Fluorene 2.3 220 u u 
Hexachlorobenzene 2.3 220 u u 
Hexachlorobutadiene 1.1 100 u u 
Hexachlorocydopentadiene 12 1200 u u 
Hexachlomethane 1.9 190 u u 
lndeno(1,2,3-cd)pyrene 4.4 430 u UJ 
lsophorone 2.6 260 u u 
Naphthalene 1.9 190 u u 
Nitrobenzene 2.3 220 u u 
N-Nitroso-dimethylamine 12 1200 u u 
N-Nilroso -di - n -propylamine 12 1200 u u 
N - Nitroso -diphenylamine 2.3 220 u u 
Phenanthrene 6.4 630 4440J 1500 J 

Pyrene 2.3 220 3300 UJ 
1,2,4-Trichlorobenzene 2.3 220 u u 
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TABLE 2 (continued) 
SUMMARY OF ANAL VTICAI... RES UL lS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, UINOIS 

SEDDUP01 SW-6 SW-8 
HA6682 HA6705 HA6702 

11/08/91 11/08/91 11/08/91 
12 1.0 1.0 

u-N- u-• u-• 

u R R 
u R R 

1820 J R R 
4450 J R R 
3300 J R R 
3100 J R R 

u R R 
u R R 
u R R 
u R R 
u R R 
u R R 
u R R 
u R R 
u R R 
u R R 

4070J R R 
u R R 
u R R 
u R R 
u R R 
u R R 
u R R 
u R R 

6000 JE R R 
u R R 
u R R 
u R R 

9690 J R R 
u R R 
u R R 
u R R 
u R R 
u R R 
u R R 
u R A 

1700 J A A 
u R R 
u R R 
u R R 
u R R 

10800 J R R 
6690 J R R 

u R R 

SW-11 
HA0701 

11/08/111 
1.0 

u-• 

u 
u 
u 

UJ 
UJ 
UJ 
UJ 
UJ 
u 
u 
u 

UJ 
u 

UJ 
u 
u 

UJ 
UJ 
u 
u 
u 

UJ 
R 
R 

UJ 
u 
u 

UJ 
u 
u 
u 
u 
u 
u 

UJ 
u 
u 
u 
u 

UJ 
u 
u 

UJ 
u 

SW-12 SW-13 
HA6704 -11/08/91 11/08/91 

1.0 1.0 
u-• u-• 

u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

UJ UJ 
R R 
R R 

UJ UJ 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

UJ UJ 
u u 
u u 
u u 
u u 

SWDUP01 
HA6697 

11/0B/111 
1.0 

ua/l 

u 
u 
u 

UJ 
UJ 
UJ 
UJ 
UJ 
u 
u 
u 

UJ 
u 

UJ 
u 
u 

UJ 
UJ 
u 
u 
u 

UJ 
A 
R 

UJ 
u 
u 

UJ 
u 
u 
u 
u 
u 
u 

UJ 
u 
u 
u 
u 

UJ 
u 
u 

UJ 
u 

sw-11 -11/08/9· 

'-' 
~ 

I ITB~l10ll0.T-I.' :J HA.6708 , 

I 11/08/lll I 

) 1 0 i 

cc__. -·--,.~,=~!¥!: : 

u 
u 
u 

UJ 
UJ 
UJ 
UJ 
UJ 
u 
u 
u 

UJ 
u 

UJ 
u 
u 

UJ 
UJ 
u 
u 
u 

UJ 
R 
R 

UJ 
u 
u 

UJ 
u 
u 
u 
u 
u 
u 

UJ 
u 
u 
u 
u 

UJ 
u 
u 

UJ 
u 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA I! 
NA i! 
NA 
NA 
NA 
NA 
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NA 
NA 
NA 
NA 
NA 
NA 
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NA 
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TABLE 2 (continued) 
SUMMARY OF ANALYTIC.A!. RES UL TS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, lllNOIS 

Dames and Moore Sample Number BS-6 BS-8 SEOOUP01 SW-6 
Laboratory Sample Number HA6672 HA6681 - HA0705 

Sampling Date a ... nt Q...nt 11/08/91 11/08/91 11/08/91 11/08/91 

Umts u•• """'" """'" U""'" u-• u·• 
illlOAGANIC PARAMETERS (METALS) 

Antimony 60 6000 u BMDLJ u u 
Arsenic 100 1000 6500 7900 9300 u 
Beryllium 1.0 100 930 470 1000 u 
Cadmium 2.0 200 4100 2100 2200 u 
Chromium 10 1000 25000 139000 11000J u 
Copper 10 1000 30000 12000 12000 u 
Lead 5.0 500 86000 41000 J 17000 J u 
Mercury 0.20 BO BMDL BMDLJ u u 
Nickel 20 1000 16000 5000 J 10000 J u 
Selenium 5.0 500 UJ u u BMDLJ 

Silver 10 1000 BMDLJ BMDLJ BMOLJ u 
Thallium 10 1000 u u u u 
Zinc 20 2000 120000 J 35000 48000 u 

LEGEND: 
U Compound was not detected at laboratory method detection limit 
J Estimated value due to limitations identified during the quality assurance review. 
UJ eported method detection limit is estimated due to limitations identified during the quality aasaance review. 
B Compound was detected in a laboratory and/or field blank at sim~ar concentrations. May 

represent laboratory and/or field contamination 
A Unreliable result Compound may or may not be present 

Sample analyzed at multiple dilutions. Summary table is a hybrid of diluted and undik.Jted resl.dts. 
No standard available. Compound was qualitativety searched for. 

IND lndeterminale. Standard and/or spikes could not be detected at method detection limit 
BMDL Below Method Detection Limit reported by laboratory. 

SW-8 
HA6702 

11/08/91 
u·• 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

UJ 
u 

SW-11 
HA6701 

11/08/91 
u-• 

u 
u 
u 
u 
u 
u 
u 
u 
u 

BMOLJ 
u 
u 
u 

Discrepancies may exist between the laboratory data tables and the data validation summary tables due to variations in the rounding of calculations. 

SW-12 SW-13 SWDUP01 SW-14 TB-110891 

HA6704 - HA6687 HA6698 HA6708 

11/08/91 11/08/91 11/08/91 11/08/91 11/08/91 

" . u-• u-• u-• ·--~g/l 
~---

' ' u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 

BMDL J UJ UJ BMOLJ NA 
u u u u NA 
u UJ UJ UJ NA 
u u u u NA 





DATA VALIDATION/QUALITY ASSURANCE REVIEW 
PHASE II RCRA FACILITY INVESTIGATION 

CHEM WASTE MANAGEMENT, INC. • CHICAGO INCII\'ERATOR 
SAMPLE COLLECTION DATES: NOVEMBER 13 - NOVEMBER 15, 1993 

DAMES & MOORE JOB NO.: 13963-055-192 

LABORATORY REPORT Nos.: 101421, 101424 & 101425 

INTRODUCTION 

Eight (8) sediment samples, ten (10) surface water samples, two (2) 
groundwater samples, two (2) field-blank samples and three (3) trip-blank samples were 
collected and submitted to Environmental Testing Corporation (ETC) of Edison, New 
Jersey (1992 Illinois Certification No. 100224). All samples included in the review are 
listed on Table 1. All sediment samples, eight (8) surface water samples and the field­
blank samples were analyzed for priority pollutant volatile organic compounds, 
sernivolatile organic compounds (base/neutral organic and acid-extractable organic 
compounds) and metals. One ( 1) surface water sample was analyzed for priority 
pollutant volatile organic compounds and semivolatile organic compounds only. All 
trip-blank samples and one (1) surface water sample were analyzed for priority 
pollutant volatile organic compounds only. The groundwater samples were analyzed 
for RCRA Appendix IX heated purge and trap (HP /T) volatile organic compounds, 
purge and trap (P /T) volatile organic compounds, semivolatile organic compounds and 
metals. All samples were analyzed following USEPA SW-846 Methodologies. 

A data validation review was performed on all samples prepared under 
a modified CLP-SOW 3/90 CLP-I data deliverable format. Data were examined to 
assess the usability of the results, as well as to assess the compliance relative to data 
package deliverable requirements. The organic data review is based upon a rigorous 
review of the reported hold times, surrogate recoveries, blank spike recoveries, matrix 
spike and matrix spike duplicate summaries, blank contaminants, internal standard area 
performance, Gas Chromatography /Mass Spectroscopy (GC/MS) tuning and calibration 
data. 

The inorganic data review is based on a review of the reported hold 
times, blank analysis results, blank spike recoveries, matrix spike and duplicate results, 
calibration results, post-digestion spike recoveries and Inductively Coupled Plasma 
(ICP) serial dilution analysis. 

The data validation/ quality assurance review is presented in the narrative 
section of the report. The data is summarized on Table 2. Data qualifiers have been 
placed next to the results so that the data user can quickly assess the qualitative and/ or 
quantitative reliability of the reported result. This report was prepared to provide a 
critical review of the laboratory analysis and reported chemical results. Quality 
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assurance reviews of laboratory-generated data routinely identify problems associated 
with analytical measurements, even from the most experienced and capable laborato­
ries. 

This review has been performed in accordance with the requirements 
specified in the "Laboratory Data Validation Functional Guidelines for Evaluating 
Organic Analyses" dated February 1988 and "Laboratory Data Validation Functional 
Guidelines for Evaluating Inorganic Analyses" dated July 1988. 

Sample ID Lab ID 

S-7 HA6673 
S-9 HA6674 
S-1 HA6678 
S-10 HA6679 
SW-7 HA6694 
SW-9 HA6695 
SW-10 HA6696 
SW-1 HA6700 
TB-111391 HA6707 

FG-3GW HA6535 

S-5 HA6675 
S-4 HA6676 
S-3 HA6677 
SEDFB111491 HA6683 
SW-5 HA6690 
SW-4 HA6691 
SW-3 HA6703 
SWFB111491 HA6706 
TB-111491 HA6709 

FG-4GW HA6539 

S-2 HA6680 
TB-111591 HA6884 
SW-2 HA6692 
SW-15 HA6693 
SW-6 HA6760 

TABLE l 

SAMPLES INCLUDED IN REVIEW 

Date Collected Test Requested 

Log Link No. 101421 
11/13/91 PP VOA, PP BNA & PP Metals 
11/13/91 PP VOA, PP BNA & PP Metals 
11/13/91 PP VOA, PP BNA & PP Metals 
11/13/91 PP VOA, PP BNA & PP Metals 
11/13/91 PP VOA, PP BNA & PP Metals 
11/13/91 PP VOA, PP BNA & PP Metals 
11/13/91 PP VOA, PP BNA & PP Metals 
11/13/91 PP VOA & PP BNA 
11/13/91 PP VOA 

Log Link No. 101424 
11/12/91 RCRA Appendix IX HP /T VOA, P /T VOA, BNA & 

11/14/91 
11/14/91 
11/14/91 
11/14/91 
11/14/91 
11/14/91 
11/14/91 
11/14/91 
11/14/91 

Metals 
PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
PP VOA 

Log Link 101425 
11/14/91 RCRA Appendix IX HP /T VOA, P /T VOA, BNA & 

11/15/91 
11/15/91 
11/15/91 
11/15/91 
11/15/91 

Metals 
PP VOA, PP BNA & PP Metals 
RCRA Appendix IX P /T VOA 
PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
PP VOA 
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Legend: 

PP VOA 
PPBNA 

Priority Pollutant Volatile Organic Compounds 
Priority Pollutant Semivolatile Organic Compounds (Base/Neutral and Acid 
Extractable Organic Compounds) 

PP Metals 
HP/TVOA 
P/TVOA 
BNA 

Priority Pollutant Metals 
RCRA Appendix IX Heated Purge and Trap Volatile Organic Compounds 
RCRA Appendix IX Purge and Trap Volatile Organic Compounds 
RCRA Appendix IX Semivolatile Organic Compounds 

GENERAL COMMENTS 

With regard to the data package deliverables, most of the requirements 
were met with the exception of the following anomalies noted during data valida­
tion/ quality assurance review. Please note that these do not impact the data usability. 

In the metals fraction, this reviewer has observed that for the ICP 
concentrations reported at 10 to 15 times above the method detection 
limit (MDL), the data validation cannot reproduce the laboratory 
reported results. The calculation obtained during data validation is 
consistently higher than the laboratory reported concentration. This is 
due to the fact that the interelement correction factors in the ICP 
instrument have been externally calculated in the system. Since this 
external interelement correction factor is not available for review, the 
reported results for low level samples cannot be reproduced. It should 
be noted that positive ICP reported results that are significantly above 
than the MDL (approximately 100 times higher or more) were repro­
duced and validated, since this interelement correction factor becomes 
negligible at higher concentrations. It is this reviewer's opinion that data 
usability is not impacted. The data review assumes that the low level 
reported concentrations (10 to 15 times the MDL) are correct as 
reported and it is this reviewer's opinion that data usability is not 
impacted. 

• In the priority pollutant semivolatile analysis, all sediment samples (S-7, 
S-9, S-1, S-10, S-5, S-4, S-3, and S-2) were analyzed at 1:10 dilutions with 
the majority of all target compounds reported as below the method 
detection limit (BMDL). Good laboratory practice calls for reanalysis 
when all target compound concentrations in a dilution run are reported 
as BMDL. 

The groundwater sample, FG-3GW, was reanalyzed for heated purge and 
trap (HP /T) volatile organics at 1:10 dilution due to 1,4-dioxane target 
compound concentration exceeding the linear calibration range require­
ments. The 1,4-dioxane result for this sample was reported from this 
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1: 10 dilution; however, the laboratory did not provide the GC/MS tune 
and calibration data associated with this dilution analysis. Therefore, no 
comments can be offered regarding the compound compliance criteria 
associated with the 1,4-dioxane reanalysis of this sample. 

The groundwater samples FG-3GW and FG-4GW were reanalyzed at 
higher dilutions for semivolatiles due to target compound concentrations 
exceeding the linear calibration range requirements. The results of these 
samples are a hybrid of both initial and dilution analyses; however, the 
laboratory did not provide the GC/MS tune and calibration data 
associated with the dilution analyses. No comments can be offered 
regarding the compound compliance criteria associated with the 
compounds quantitated from the dilution analyses. 

DATA QUALIFIERS 

Overall, the data quality is good. The data validation review has 
identified aspects of the analytical data that require qualification. To confidently use 
any of the data within the data set, the data user should understand the limitations and 
qualifications presented. With regard to data usability, the following qualifiers are 
offered based upon the data provided. 

ORGANIC QUALIFIERS 

Hold Times: 

The groundwater sample FG-3GW was initially analyzed within the hold 
time requirement for the HP /T volatile organics. Due to the high 
concentration of 1,4-dioxane, a 1: 10 dilution reanalysis was performed; 
however, the reanalysis was performed 6 days outside the hold time 
criteria. The 1,4-dioxane concentration was reported from this dilution 
reanalysis. Since the concentration of 1,4-dioxane in the 1:10 dilution is 
comparably similar to the concentration of the initial undiluted analysis, 
it is this reviewer's opinion that no qualifier should apply to this 
compound based on the hold time exceedence. 

Blank Contamination: 

Due to the presence of methacrylonitrile in the HP /T volatile laboratory 
blank associated with the groundwater sample FG-4GW, the positive 
result of this compound in the sample is qualitatively questionable and 
have been flagged (B) on the summary table. 
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Surrogate Recoveries: 

The volatile surrogate, toluene-d8, was recovered outside the control 
limits (high) for sediment samples S-10 and S-2. These samples were 
reanalyzed with this surrogate recovered outside the control limits (high) 
which may indicate matrix effects. The initial analysis was reported by 
the laboratory. The positive results in these samples may be biased high; 
however, there is no impact on the non-detected results and no qualifiers 
have been applied. 

• The base/neutral surrogate, 2-fluorobiphenyl for all sediment samples (S-
7, S-9, S-1, S-10, S-5, S-4, S-3 and S-2) and the acid-extractable surrogate, 
2-fluorophenol for the surface water sample SW-4, were recovered 
outside the control limits (high). No qualifier has been applied to the 
sediment samples since only one surrogate per sample is outside the 
control limits. Likewise, no qualifier has been applied to sample SW-4 
based on this surrogate recovery; however, this sample was qualified 
based on an assessment of the internal standard area performance (see 
Internal Standard Area Counts section of the report). 

• The semivolatile surrogates, 2-fluorobiphenyl, terphenyl-d14 and phenol­
dS, were recovered outside the control limits (low for 2-fluorobiphenyl 
and terphenyl-dl4, and high for phenol-dS) for the groundwater sample 
FG-3GW. The acid extractable compounds may be biased high; however, 
no qualifier has been applied since all samples were reported as non­
detected. The positive and non-detected base/neutral compound results 
for this sample are regarded as estimated values and have been flagged 
(J/UJ) estimated on the summary tables. 

Internal Standard Area Counts: 

• The area count of the volatile internal standard, chlorobenzene-dS, was 
outside the control limits (low) for the sediment sample S-10. The 
sample was reanalyzed with this internal standard outside the control 
limits (low). The initial analysis was reported by the laboratory and is 
deemed usable. The positive and non-detected compounds quantitated 
against this internal standard are regarded as estimated values and have 
been flagged (J /UJ) on the summary tables. 

The area counts of the semivolatile internal standards, chrysene-d 12 and 
perylene-d12 for the surface water samples SW-4 and SW-15, and 
phenanthrene-dlO for the groundwater sample FG-3GW, were outside 
the control limits (high). The positive results of compounds quantitated 
against these internal standards may be biased high and have been 
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flagged (J) estimated on the summary tables. There is no impact on the 
data quality for those non-detected compounds quantitated against these 
internal standards and no qualifier has been applied. 

Matrix Spike and Matrix Spike Duplicate Summary: 

The reproducibility of2-chloroethylvinyl ether and dichlorodifluorometh­
ane in the duplicate analysis of the volatile sediment sample S-9 is poor. 
The non-detected results of these compounds for this sample are 
regarded as estimated values and have been flagged (UJ) on the 
summary tables. 

The HP /T matrix spiking compound, 1,4-dioxane, was recovered outside 
the control limits (low) for the groundwater samples FG-3GWMS/MSD. 
No qualifier has been applied since the concentration of this compound 
in the unspiked sample is greater than 4 times the spike-added concentra­
tion. 

• The blank spike recoveries of the HP /T volatile compounds, acrolein, 
acrylonitrile, 1,4-dioxane and isobutyl alcohol, associated with the 
groundwater samples FG-3GW and FG-4GW, were outside the control 
limits (low). All positive and non-detected results of these compounds 
in these groundwater samples may be biased low and have been flagged 
(J /UJ) estimated on the summary tables. 

Due to the low purge and trap (P /T) volatile blank spike recoveries of 
carbon disulfide, methylene chloride, iodomethane, and acetone 
associated with the groundwater samples FG-3GW and FG-4GW, the 
positive and non-detected results of these compounds may be biased low 
and have been flagged (J /UJ) estimated on the summary tables. 

The priority pollutant semivolatile blank spiking compounds, butylbenzyl 
phthalate, diethyl phthalate, dimethyl phthalate and 4-nitrophenol, 
associated with all surfacewater samples, were reported outside the 
control limits (low). The positive and non-detected results of these 
compounds in all surfacewater samples may be biased low and have been 
flagged (J /UJ) estimated on the summary tables. 

Initial and Continuing Calibrations: 

Due to the high difference between the initial and continuing calibrations 
response factors (%RDS > 30% and %D > 25), all positive results for 
the following volatile compounds have been flagged (J) estimated. The 
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actual detection limit may be higher than reported and have been flagged 
(UJ) estimated on the summary table. 

Analyte Log Link Associated Sample 

All HP /T VOA Cmpds. 101424 FG-3GW 
101425 FG-4GW 

Acetone, Methyl Bromide & 101424 TB-111491 
Dichlorodifluoromethane 101425 l'G-4GW 

• Due to the high difference between the initial and continuing calibration 
response factors (%RSD > 30% and %D > 25%), all positive results for 
the following semivolatile compounds have been flagged (J) estimated. 
The actual detection limit may be higher than reported and have been 
flagged (UJ) estimated on the summary table. 

Analyte 

Nitrobenzene 

4-Nitrophenol & 
Fluorene 

Hexachlorocyclopentadiene, 
Acenaphthene & 
Benzo(g,h,i)perylene 

Acenaphthylene 

3,3' -Dichlorobenzidine 

Log Link 

101421 

101424 
101425 

101424 
101425 
101421 

101424 
101425 

101421 

101421 

Associated Sample 

S-1, S-7, S-9, S-10, SW-7, SW-9, SW-
10 & SW-1 
S-3, S-4 & S-5 
S-2 

S-3, S-4 & S-5 
S-2 
S-7, S-9, S-1 & S-10 

S-3, S-4 & S-5 
S-2 

S-7, S-9, S-1 & S-10 

SW-7, SW-9, SW-10 & SW-1 

• The response factor of the P /T volatile compound, methyl ethyl ketone 
(MEK) in the initial and continuing calibrations associated with all 
groundwater samples FG-3GW and FG-4GW is less than 0.05. The non­
detected MEK results are regarded as unusable and have been flagged 
(R) on the summary table. 

Additional Comments: 

• As per the requirements, all values calculated below the method 
detection limit should be considered estimated and have been flagged (J) 
on the summary tables. 
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INORGANICS PARAMETER QUALIFIERS 

Hold Times: 

All samples were digested and analyzed within the required hold time 
criteria for all metals analyses. 

Blank Contamination: 

The following contaminants have been identified in the metals laboratory 
and/ or field-blank samples at concentrations below the method detection 
limits (BMDL). The positive results of these analytes in the samples 
reported as BMDL are qualitatively questionable and have flagged (B) 
on Table 2. The positive results reported above the method detection 
limits (MDL) are regarded as "real" and no qualifier has been applied. 
The following samples have been flagged (B) on the summary tables. 

Analyte Log Link Associated Sample 

Lead 101424 FG-3GW 
101425 FG-4GW 

Silver 101421 S-1, S-7, S-9 & S-10 
101425 S-2 

Selenium 101421 S-9 
101424 S-3, S-4 & S-5 

Instrument Calibration and Verification: 

The initial and continuing calibration verification recoveries of all metals 
were reported within control limits. 

ICP Serial Dilution: 

The ICP serial dilution was performed on non-project batch samples for 
both soil and aqueous matrices. Although the percent differences (%D) 
of some analytes were outside the control limits for the serial dilution 
samples, no qualifier has been applied. 

Matrix Spike and Duplicate Summary: 

The blank spike recovery of silver, associated with the sediment samples 
S-5, S-4 and S-3, was outside the control limits (low). The positive 
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and/ or non-detected results of this analyte may be biased low and have 
been flagged (J /UJ) estimated on the summary table. 

Post-Digestion Spike Recoveries: 

The post-spike recoveries of the following analytes were recovered 
outside the control limits (low). Positive and/ or non-detected results of 
these analytes for the associated samples may be biased low and have 
been flagged (J) estimated. 

Analyte _ 

Arsenic 

Selenium 

Thallium 

Log Link 

101424 
101425 

101421 
101424 
101425 

101421 
101424 

Associated Sample 

FG-3GW 
FG-4GW 

S-3, S-4, S-5, SW-7, SW-9, SW-10 & SW-1 
S-1, S-9, SWFB-111491 & SW-5 
S-2, SW-2, SW-15 

SW-1, SW-7, SW-9, SW-10 
SEDFB-111491, SW-3, SW-4 & SW-5 

The post-spike recoveries of the following analytes were recovered 
outside the control limits (high). The positive results of these analytes 
for the associated samples may be biased high and have been flagged (J) 
estimated on the summary tables. 

Analyte _ 

Arsenic 

Additional Comments: 

Log Link 

101421 
101425 

Associated Sample 

S-7, S-9 & S-10 
S-2 

• The laboratory reports several inorganic results as below the method 
detection limit (BMDL). These are reported on Table 2. The actual 
concentrations were not calculated during the data validation review 
since the interelement coefficient factors were not provided. 



TABLE 2 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

Dame• and Moore .:,ample Number rw-3GW 
Laboratory Sample Number HA6535 
Sampling Date Quant Quant 11/12/91 
Dilution Factor Limit Limit 1.0 
Units unn un 1Ka unn 
APPENDIX IX HEATED PIT VOLATILE OMPO NOS 

Acetonitrile 15 15 UJ 
Acrolein 20 20 UJ 
Acrylonitrile 10 10 UJ 
1,4-Dioxane 300 300 2180 J 
Ethyl cyanide 40 40 UJ 
lsobutyl alcohol 230 230 UJ 
Methacrylonitrile 110 110 UJ 

continued next page (see last page of table fof not8S) 
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TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 
CHICAGO INCINERATOR FACILITY 

De.mes and Moore .:.ample Number rvv 3GW 
Laboratory Sample Number HA6535 
Sampling Date Quant Quant 11/12/91 
Dilution Factor Limit Limit 1.0 

Units u-• un/Kn u-• 
APPENDIX IX P/T V=AI ILE COMPOU OS 

Benzene 4.4 4.4 u 
Methyl bromide 10 10 u 
Carbon disulfide 10 10 UJ 
Chloroethane 10 10 u 
Chloroberrzene 6.0 6.0 u 
2-Chloro-1,3-butadiene - - u 
Chloroform 1.6 1.6 u 
Methyl chloride 10 10 u 
3-Chloropropene 10 10 u 
1,2-Dibromo-3-chloropropane 10 10 u 
1,2-Dibromoethane 10 10 u 
Dibromomethane 10 10 u 
1,4-0ichloro-2-butene 10 10 u 
Dichlorodifluoromethane 10 10 u 
1, 1 - Dichloroethane 4.7 4.7 13 
1,2-Dichloroethane 2.8 2.6 u 
1,2-Dichloroethene (trans) 1.6 1.6 u 
1, 1 -Dichloroethene 2.8 2.8 u 
Methylene Chloride 2.8 2.8 UJ 
1,2-Dichloropropene 6.0 6.0 u 
cis-1 ,3-0ichloropropene 5.0 5.0 u 
trans-1,3- Dichloropropene 10 10 u 
Chlorodibromomethane 3.1 3.1 u 
Dichlorobromomethane 2.2 2.2 u 
Ethyl methacrylate 10 10 u 
lodomethane 10 10 UJ 
Methyl ethyl ketone 10 10 R 
Methyl methacrylate 10 10 u 
Pentachloroethane - - u 
1, 1, 1,2-Tetrachloroethane 10 10 u 
1, 1,2,2-Tetrachloroethane 4.1 4.1 u 
T etrachloroethene 4.1 4.1 u 
Carbon Tetrachloride 2.8 2.8 u 
Toluene 6.0 8.0 u 
Bromoform 4.7 4.7 u 
1, 1, 1-Trichloroethane 3.8 3.8 u 
1, 1,2-Trichloroethane 5.0 5.0 u 

---"'-· •--' -- __ ...,_ page T pog, - L_, 
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TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 
CHICAGO INCINERATOR FACILITY 

Dames and Moore Sample Number FW-3GW 
laboratory Sample Number HA6535 
Sampling Date Quant Quant 11/12/91 
Dilution Factor Limit Limit 1.0 
Units u-' u-'Kn u-• 
APPENDIX IX P(T VOLATILE COM POU OS (co tinued) 

Trichloroethene 1.9 1.9 u 
Trichlorofluoromethane 10 10 u 
1,2,3-Trichloropropane 10 10 u 
Vinyl Chloride 10 10 u 
Acetone 10 10 UJ 
Ethylbenzene 7.2 7.2 u 
2-Hexanone 10 10 u 
Methyl isobutyl ketone 10 10 u 
Styrene 10 10 u 
Vinyl acetate 10 10 u 
m-Xylene 10 10 u 
o,p-Xylenes 10 10 u 

___ ,._, , _ _, ,.. ___ .,. ............ f,.A .................... ~p ,-,_f,..,> 

FW-4GW 
HA6539 
11/14/91 

1.0 
u~• 

3.11 
u 
u 

21.7 
49.9 J 

u 
u 

7.5 J 
u 
u 

1.6 J 
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TABLE 2(continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

uame• amfDoore Sample Plumber rw 3GW 
Laboratory Sample Number HA8535 
Sampling Date Quant Quant 11/12/91 
Dilution Factor Limit Limit 1.0/20 
Units u•• un/Kn u-• 
APPENDIX IX SEMIVOLA11LE COMPO NOS 

Acetophenone 17 1000 UJ 
2-Acetylaminofluorene 17 1000 UJ 
4-Aminobiophenyl 17 1000 UJ 
Aniline 17 1000 UJ 
Aramite 17 1000 UJ 
Benzo(a)anthracene 13 790 17.6 J 
Benzo(b)fluoranthene 8.0 490 18.9 J 
Benzo(a)pyrene 4.2 250 15.0 J 
Bis(2-Chloroethoxy)methane 8.8 540 UJ 
Bis(2-chloroethyl) ether 9.5 580 UJ 
Bis(2-chloroisopropyl)ether 9.5 580 UJ 
Bis(2-EttT)'lhexyl)phthalate 17 1000 UJ 
4-Bromophenylphenyl ether 3.2 190 UJ 
Butylbenzylphthalate 17 1000 UJ 
2-sec-Butyl-4,6-dintb"ophen 17 1000 UJ 
p-Chloranaline 17 1000 UJ 
p-Chloro-m-cresol 5.0 300 u 
2-Chloranaphthalene 3.2 190 UJ 
2-Chlorophenol 5.5 330 583 
Chrysene 4.2 250 17.1 J 
Acene.phthene 3.2 190 8.82 J 
Acenaphthylene 5.8 350 UJ 
Anthracene 3.2 190 17.4 J 
Benzo(ghi)perylene 6.8 415 10.4 J 
Benzo(k)ftuoranthene 4.2 250 u 
Fluorene 3.2 190 9.8 
Phenanthrene 9.0 550 61.7 
Pyrene 3.2 190 59.8 
2-Nitrophenol 6.0 365 u 
o-Cresol 17 1000 u 
m+p-Cresols 17 1000 2270 J" 

Diallate 17 1000 UJ 
Dibenzo(a,h)anthracene 4.2 250 UJ 
Di-N-butyl phthalate 17 1000 UJ 
1,2-Dichlorobenzene 3.2 190 UJ 
1,3-0ichlorobenzene 3.2 190 UJ 
1,4-Dichlorobenzene 7.3 450 UJ 
3,3-0lchlorobenzidine 27.5 1675 UJ 
2,4-Dichlorophenol 4.5 275 2000 J• 
2,6-Dichlorophenol 17 1000 390 J 
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TABLE 2 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

Dames a:na Moore .>ample Number rvv 3GW 
Laboratory Sample Number HA6535 
Sampling Date Q1ant Quant 11/12/91 
Dilution Factor Limit Limit 1.0/20 
Units unn ua/Ka unn 
APPENDIX IX SEMIVOLATILE COMPO NDS (, ntinuon 

Diethylphthalate 17 1000 UJ 
p-Dimethylaminoazobenzene 17 1000 UJ 
7, 12-Dimethylbenzo(a)anthra 17 1000 UJ 
3,3-Dimethylbenzidine 17 1000 UJ 
a-a- Dimethylphenethylamine - - -
2,4-0imethylphenol 4.5 275 u 
Dimethyl phthalate 17 1000 UJ 
m-Dinitrobenzene 17 1000 UJ 
4,6-Dlnitro-0-cresol 40 2400 u 
2,4-Dinitropheno! 70 4250 u 
2,4-Dinitrotoluene 9.5 580 UJ 
2,6-Dinitrotoluene 3.2 190 UJ 
Di-n-octyl phthalate 17 1000 UJ 
Dlphenylamine 17 1000 UJ 
N-nitrosodlnpropylamine 17 1000 UJ 
Ethyl methanesulfonate 17 1000 UJ 
Fluoranthene 3.7 225 55.3 J 
Hexachlorobenzene 3.2 190 UJ 
Hexachlorobutadiene 1.5 90 UJ 
Hexachlorocyclopent.adiene 17 1000 UJ 
Hexachloroethane 2.7 165 UJ 
lsodrin 9.8 1000 UJ 
Hexachlorophene 17 1000 UJ 
Hexachloropropene 17 1000 UJ 
lndeno{1,2,3-c,d)pyrene 6.2 385 11.3 J 
lsosafrole 17 600 UJ 
Methapyrilene - - IND 
3-Methylcholanthrene 9.2 555 UJ 
Methyl methanesulfonate 17 1000 UJ 
Naphthalene 2.7 165 66.2 J 
1,4-Naphthoquinone 17 1000 UJ 
1 - Naphthylamine 17 1000 UJ 
2-Naphthylamine 17 1000 UJ 
p-Nitroanlline 17 1000 UJ 
Nitrobenzene 3.2 190 UJ 
4-Nitrophenol 4.0 240 u 
4-Nitroquinoline-N-oxtde - - IND 
N-Nitrosodiphenylamlne 3.2 190 UJ 
N-Nitrosodi-n-butylamine 17 1000 UJ 
N-Nitrosodiethylamine 17 1000 UJ 
N - Nitrosodimethylamine 17 1000 UJ 
N-Nitrosomethylethylamine 17 1000 UJ 
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TABLE 2(continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

1 ua.mea ano Moore Sample Number ,w-3GW 
Laboratory Sample Number HA6535 
Sampling Date Quant Quant 11/12/91 

Dilution Factor Limit Limit 1.0 
Units u-• u-'Kn unn 
APPENDIX IX SEMIVOLAI ILE COM Pu NOS (c ntinuec 

N-Nitrosomorpholine 17 1000 UJ 
N-Nitrosopiperidine 17 1000 UJ 
N-Nitrosopyrrolodine 17 1000 UJ 
5-Nitro-o-toluidine 17 1000 UJ 
Pentachlorobenzene 17 1000 UJ 
Pentachloronitrobenzene 17 1000 UJ 
Pentachlorophenol 6.0 365 25.4 J 

Phenacetin 17 1000 UJ 
Phenol 2.5 150 5490 J* 
m-phenylenediamine 17 1000 UJ 
o-phenylenediamlne 17 1000 UJ 
p-phenylenediamine 17 1000 UJ 
2-Picoline 17 1000 UJ 
Pronamide 17 1000 UJ 
Pyridine 17 1000 713 J* 

Safrole 17 1000 UJ 
1,2,4,5-Tetrachlorobenzene 17 1000 UJ 
2,3,4,6-Tetrachlorophenol 17 1000 UJ 
T etraethyldithiopyrophospl"a - - UJ 
o-Toluidine 17 1000 UJ 
1,2,4-Trichlorobenz:ene 3.2 190 UJ 
2,4,5-Trlchlorophenol 17 1000 u 
2,4,6-Trichlorophenol 4.5 275 u 
o,o,o-Tdethyl phosphorothi - - UJ 
sym-Trinitrobenzene - - IND 

Benzyl alcohol 17 1000 UJ 
Dibenzofuran 17 1000 7.4 J 
lsophorone 3.7 225 UJ 
2-Methyl naphthalene 17 1000 29.1 J 
o-Nitr0&nlllne 17 1000 UJ 
m-Nitroanillne 17 1000 UJ 
4-Chlorophenyl phenyl ether 7.0 425 UJ 
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Dame• and Moore Sample Number SW-1 SW-2 

Laboratory Sample Number HA6700 HA6092 

Sam piing Date Quant Quan1 11/13/91 11/15/91 

DIiution Factor llmll Limit 1.0 1.0 

Unit• u-'L u~1K~ uofl uofL 

PRIORITY POLLUTANT P[f VOLATILE C MPOUN OS 

Benzene 4.4 4.4 u u 
Bromotorm 4.7 4.7 u u 
Carbon Tetrachloride 2.8 2.6 u u 
Chlorobenzene 6.0 6.0 u u 
Chlo rod I b rom om ethane 3.1 3.1 u u 
Chloroethane 10 10 u u 
2-Chloroathyl vinyl ether 10 10 u u 
Chloroform 1.6 1.6 u u 
Olchlorobrom omethane 2.2 2.2 u u 
Olchlo ro dlll u o rom ethane 10 10 u u 
1, 1-Dlchloroethane 4.7 4.7 u u 
1,2-Dlchlorogthane 2.6 2.6 u u 
1, 1 -Dlchloroethene 2.6 2.6 u u 
1,2-Dlchloropropane 6.0 6.0 u u 
cla-1,3-0lchloropropene 5.0 5.0 u u 
trans -1,3-0lohloropropene 10 10 u u 
Ethylbenzene 7.2 7.2 u u 
Methyl bromide 10 10 u u 
Methyl chloride 10 10 u u 
Melhylene Chloride 2.6 2.6 u u 
1, 1,2,2-Tetrachloroethane 4.1 4.1 u u 
Tetrachloroethene 4. 1 4.1 u u 
Toluene 6.0 6.0 u u 
1,2-Dlchloroethene (Iran•) 1.6 1.6 u u 
1, 1, 1-Trichloroethane 3.6 3.6 u u 
1, 1,2-Trlchloroethane 5.0 5.0 u u 
Tr!chloroethene 1., 1., u u 
T rich lo roll uo rom ethane 10 10 u u 
Vinyl Chloride 10 10 u u 

continued ne11t page (aee lael page ol table lor nolH) 

TABLE 2 (oonUnued 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 

CHEMICAL WASTE MANAGEMENT 
CHICAGO, ILLINOIS 

SW-3 SW-4 SW-5 

HA6703 HA6691 HA6690 

11/14/91 11/14/91 11/14/91 

1.0 1.0 1.0 
unfl u-'L u-'L 

u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

3.7 u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

sw-e SW-7 

HA6760 HA6694 

11/15/91 11/13/fill1 
1.0 1.0 

uofl unfl 

u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

SW-9 SW-10 SW-15 SEOFB01 

HA6695 HA6696 HA6693 HA6663 

11/13/91 11{13/91 11/15/91 11/14/91 

1.0 1.0 1.0 1.0 

uo/L u-'L u-'L uall,_ 

u u u u 
u u u u 
u u u u 
u BMDL u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u BMDL u u 
u u u u 
u BMDL u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 



Dame• and Moore Sample Number SW-1 SW-2 

Laboralory Sam pla Number HA6700 HA6602 

Sam piing D11te Quant Quant 11/13/91 11/15/91 

DIiution F•ctor limit Limit ,.o 1.0 

Unll• u-'L u~tK .. u-'L u-'L 
ACID EXTRACTABLE COMPOUNDS 

2-Chlorophanol 3.0 340 u u 
2,4 -Dlchlorophanol 3.2 280 u u 
2,4-Dlmethylphanol 3.2 280 u u 
4,6-Dlnltro-2-mathyphenol 20 2400 u u 
2,4-Dlnltrophanol 50 4300 u u 
2-Nltrophanol 4.3 370 u u 
4-Nllrophenol 2.0 240 UJ UJ 
4 - Chloro - 3-m ethylphenol 3.6 310 u u 
Panlachlorophenol 4.3 370 u u 
Phenol 1.6 150 u u 
2,4,6-Trlchlorophanol 3.2 260 u u 

continued next page {eaa last page ol tabla for notes) 

TABLE 2 {conUnued) 

SUMMARY OF ANALYTICAL RESULTS 
PHASE II INVESTIGATION 

CHEMICAL WASTE MANAGEMENT 
CHICAGO, ILLINOIS 

SW-3 SW--4 SW-5 

HA6703 HA6801 HA6690 

11/1-4/91 11/14/lin 11/14/91 

1.0 1.0 '.o 
u~•L uo/L uoll 

u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

UJ UJ UJ 
u u u 
u u u 
u u u 
u u u 

SW-6 BW-7 

HA6760 HA669-4 

11/15/91 11/13/91 

1.0 1.0 
unll uo/L 

NA u 
NA u 
NA u 
NA u 
NA u 
NA u 
NA UJ 
NA u 
NA u 
NA u 
NA u 

SW-9 SW-10 SW-15 SEDFB01 

HA6695 HA869C HA6693 HA6083 

1 t/13/91 11/13/91 11/15/91 11/1-4/91 

1.0 1.0 1.0 '.0 
unll unll unll u -'L 

u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

UJ UJ UJ UJ 
u u u u 
u u u u 
u u u u 
u u u u 



Dam•• and Moore Sample Number BW-1 SW 2 

Laboratory Sample Number HA0700 HA6092 

Sam piing Date Quant Quant 11/13/91 11/15/91 

DIiution Factor Limit , Limit 1.0 1.0 

Units ua/L ua/K" u-•L un'L 

BASE/NEUTRAL EXTRACTABLE COMP1 UNDS 

Acenaphlhena 2.3 220 u u 
Acenaphthylene ,.2 410 u u 
Anthracene 2.3 220 u u 
Benzo(a)anlhre.cene Q.3 g,o u u 
Benzo(a)pyrene 3.0 200 u u 
Benzo (b) II uoranth an a 5.7 560 u u 
Be nzo ( g, h,I) pery lene , .. 460 u u 
Benzo(k)lluoranlhene 3.0 2Q0 u u 
bis (2-Chloroathoxy)methane 6.3 620 u u 
Bis(2-chloroethyl) ether 6.0 660 u u 
bl s (2 - chlorols op ro pyl) ether 0.0 660 u u 
bis(2- Ethylhexyl)phthalate 12 1200 u u 
4-Bromophanylphenyl ether 2.3 220 u u 
Butyl be nzyl phth a late 12 1200 UJ UJ 
2-Chloronaphthm!ene 2.3 220 u u 
4-Chlorophenylphenyl ether 5.0 ••o u u 
ChryHna 3.0 2•0 u u 
01 benz{ a, h) a nth racene 3.0 2Q0 u u 
1,2-Dichlorobenzene 2.3 220 u u 
1,3-Dlchlorobenzene 2.3 220 u u 
1,4-Dlchlorobenzene 5.2 510 u u 
3,3' -Dlchlorobenzldln@ 19.6 1920 UJ u 
Dlethylphlhalate 12 1200 UJ UJ 
Dlmethylphthalale 12 1200 UJ UJ 
D1-n -butylphlhalate 12 1200 u u 
2,4-Dlnllrololuene 6.0 660 u u 
2,0- Dlnllrololuene 2.3 220 u u 
D1-n -octylphthalate 12 1200 u u 
Fluoranlhen@ 2.6 260 u u 
Fluorene 2.3 220 u u 
Hexachlorobanzene 2.3 220 u u 
Hexaohlorobutadlene 1.1 100 u u 
HaJt&chlorocyclopenladlene 12 1200 u u 
Hexachloroethane 

,.. 1QO u u 
lndeno( 1,2,3-cd)pyrene , .. 430 u u 
luophorone 2.6 260 u u 
Naphthalene , .. 1QO u u 
Nltrobenz@ne 2.3 220 UJ u 
N - Nltroao - dlmethylamlne 12 1200 u u 
N-Nltroao-dl-n -propylamlne 12 1200 u u 
N - Nltroso - dlphenylamlne 2.3 220 u u 
Phenanlhrane 6.4 630 u u 
Pyrnne 2.3 220 u u 
1.2,4-Trlchlorobenzene 2.3 220 u u 

continued next page (see last page of table for notes) 

TABLE 2 {continued) 

SUMMARY OF ANALYTICAL RESULTS 
PHASE II INVESTIGATION 

CHEMICAL WASTE MANAGEMENT 
CHICAGO, ILLINOIS 

SW-3 SW-4 SW-5 

HAG703 HAG691 HAGG90 

11(14/91 11/14/91 11/14/91 

1.0 1.0 1.0 
u L ua/L u-'L 

u u u 
u u u 
u u u 
u UJ u 
u UJ u 
u UJ u 
u UJ u 
u UJ u 
u u u 
u u u 
u u u 
u UJ u 
u u u 

UJ UJ UJ 
u u u 
u u u 
u UJ u 
u UJ u 
u u u 
u u u 
u u u 
u UJ u 

UJ UJ UJ 
UJ UJ UJ 

u u u 
u u u 
u u u 
u UJ u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u UJ u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u UJ u 
u u u 

SW-G SW-7 

HA6700 HAGG94 

11/15/91 11/13/91 

1.0 1.0 
u-•L u L 

NA u 
NA u 
NA u 
NA u 
NA u 
NA u 
NA u 
NA u 
NA u 
NA u 
NA u 
NA u 
NA u 
NA UJ 
NA u 
NA u 
NA u 
NA u 
NA u 
NA u 
NA u 
NA UJ 
NA UJ 
NA UJ 
NA u 
NA u 
NA u 
NA u 
NA u 
NA u 
NA u 
NA u 
NA u 
NA u 
NA u 
NA u 
NA u 
NA u 
NA u 
NA u 
NA u 
NA u 
NA u 
NA u 

SW-9 SW-10 SW-15 SWFB01 

HA6G95 HA6696 HA6Gfill3 HAG706 

11/13/91 11/13/91 11/15/91 11/14/91 

1.0 1.0 1.0 1.0 

u-'L u-'L u-'L u-'L 

u u u u 
u u u u 
u u u u 
u u UJ u 
u u UJ u 
u u UJ u 
u u UJ u 
u u UJ u 
u u u u 
u u u u 
u u u u 
u u UJ u 
u u u u 

UJ UJ UJ UJ 
u u u u 
u u u u 
u u UJ u 
u u UJ u 
u u u u 
u u u u 
u u u u 

UJ UJ UJ u 
UJ UJ UJ UJ 
UJ UJ UJ UJ 
u u u u 
u u u u 
u u u u 
u u UJ u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u UJ u 
u u u u 
u u u u 

UJ UJ u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u UJ u 
u u u u 



TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

Dam•• and Moore Sample Number SW-1 SW-2 SW-3 SW-4 

Laboratory Sam pie Number Quant Quant HA6700 HA0692 HA0703 HA6691 

Sampling Dale Limit Limit 11/13/91 11/15/91 11/14/91 11/14/91 

Units ua/L ua/Ka ua/L u-'L u-'L ua/L 

INORGANIC PARAMETERS 

Antimony 60 6000 u u u u 
Arsenic 100 1000 u u u u 
Barium 20 2000 NA NA NA NA 

BerylHum 1.0 100 u u u u 
Cadmium 3.0 200 u u u u 
Chromium 10 1000 u u u u 
Cobalt 20 2000 NA NA NA NA 

Copper 10 1000 u u u u 
lead 5.0 500 u u u u 
Mercury 0.20 60 BMDL u u u 
Nlckel 20 1000 u u u u 
Selenium 5.0 500 BMDL J BMDL J BMDL BMOL 

Sliver 10 1000 u u u u 
Thallium 10 1000 UJ u UJ UJ 
Tia 50 5000 NA NA NA NA 

Vanadium 20 2000 NA NA NA NA 

Zinc 20 2000 u u u u 

LEGEND: 
U Compound was not detected at laboratory melhod detection llmlt. 

E,Umated value due to llmllallon• ldentllled during the quallly as1wrance review. 
UJ eporled method detection llmlt Is estimated due to UmilaUon• Identified during lhe quaUty anurance review. 
B Compound was delected In a laboratory and/or fh;ild blank at similar concenlratlons. May 

repreaent laboratory and/or fleld contamination. 
A Unreliable result Compound may or may not be present. 

Sample analyzed at mulllple dlluUons. Summary table 111 a hybrid ol dHuted and undiluted results. 

No slandard available. Compound was quautatlvely searched tor. 
IND lndetermlnale. Standard and/or spikes could not be detected at melhod detection limit. 

BMDL Below Method Detection Umll reported by laboratory. 

SW-5 

Hl\66110 

11/14/91 
ua/L 

u 
u 

NA 
u 
u 
u 

NA 
u 
u 

0.20 
u 

BMDL J 
u 

UJ 
NA 
NA 

u 

SW-7 

HA6694 

11/13/91 
u-'L 

u 
u 

NA 
u 
u 
u 

NA 
u 
u 
u 
u 

BMDLJ 
u 

UJ 
NA 
NA 

u 

O!screpanchH may exist between the laboratory data tables and the data validation summary table• due lo variation, In the rounding of calculations. 

SW-9 SW-10 SW-15 FG-3GW FG-4GW 

HA6695 HA0696 HA0693 HA.6535 HA6539 

11/13/91 11/13/91 11/15/91 11/12/91 11/14/91 

u-'L un/L un/L u-1K- u-'Ko 

u u u 120 J BMDL J 

BMDL BMDL u 620 BMDL 

NA NA NA 970 " u u u BMDL u 
u u u u u 
u u u BMDL u 

NA NA NA u u 
u u BMDL 11 u 
u u u 6.3 BMDLB 

u u u u u 
u u u 220 BMDL 

UJ UJ UJ 12 BMDL 

u u u u u 
UJ UJ u u u 
NA NA NA 69 u 
NA NA NA u 26 

u u u BMDL u 



D•m•• and Moore Sample Number SWFB01 TB111391 

Labora1ory Sample Number HA670G HA8707 

Sampling Date Quant Quant 11/14/91 11/13/01 

Ollullon Factor Umll Limit 1.0 1.0 

Units ··-'L ··-'Kn ··-'L •-'L 
PRIORITY POLLUTANT PIT VOLATIL COMP UNOS 

Benzene ... 4.4 u u 
Bromolorm 4.7 4.7 u u 
Carbon Tetrachloride 2.6 2.6 u u 
Chlorct,enzene 6.0 6.0 u u 
Chlo rod lb romomethane 3.1 3.1 u u 
Chloroethane 10 10 u u 
2-Chloroethyl vlnyl ether 10 10 u u 
Chloroform 1.6 1.6 u u 
Diehl orob ro m ometha ne 2.2 2.2 u u 
Dlchlorodllluorome1hane 10 10 u u 
1, 1- Dlchloroethane 4.7 4.7 u u 
1,2- Dlchloroethane 2.6 2.6 u u 
1, 1- Dlchloroalhene 2.6 2.6 u u 
1,2- Dlchloropropana 6.0 6.0 u u 
cls-1,3-Dlchloropropane 5.0 5.0 u u 
trans-1,3- Dlchloropropana 10 10 u u 
Elhylbenzene 7.2 7.2 u u 
Methyl bromlda 10 10 u u 
Methyl chloride 10 10 u u 
Methylene Chlorlde 2.6 2.6 u u 
1, 1,2,2- Tetrachloroelhana 4.1 4.1 u u 
Tetrachloroelhene 4.1 4.1 u u 
Toluene 6.0 6.0 u u 
1,2- Dlchloroethena (trans) 1.6 1.6 u u 
1, 1, 1-Trlchloroalhane 3.6 3.6 u u 
1, 1,2-Trichloroethane 5.0 5.0 u u 
Trlchloroethene 1.9 1.9 u u 
Trlchlorolluoromethana 10 10 u u 
Vlnyl Chlorlde 10 10 u u 

continued mud page (see lai:11 page of tabla for noles) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

TB1114S1 TB111591 B 8-1 B S-2 
HA8700 HA6884 HA6G78 HA6879 

11/14/91 11/15/91 11/13/91 11/15/01 

1.0 1.0 1.3 1.3 
--- l -'L ··-•K,. ·-'Kn 

u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

UJ u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

B 8-3 

HA.6677 

11/14/91 
1.3 

'"''Ka 

13 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

B S-4 B 8-5 B S-7 B S-9 B S-10 

HA.6676 HAGG75 HA.6873 HA.6674 HA0t'l79 

11/14/91 11/14/91 11/13/91 11/13/91 11/13/91 

1.3 1.2 1.1 1.4 1.3 

ua/Ka -•• -••- -••- - .. 

13 7.61 u u u 
u u u u u 
u u u u u 
u u u u UJ 
u u u u u 
u u u u u 
u u u UJ u 
u u u u u 
u u u u u 
u u u UJ u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u UJ 
u u u u u 
u u u u u 
u u u u u 
u u u u UJ 
u u u u UJ 
u u u u UJ 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 



D•mes and Moo,a Sample Number SWFB01 

Laboratory Sample Number HA8706 

Sampling Date Quant Quant 11/14/91 

OlluUon Fector Limit Limit 1.0 

Unit• ·-'L u-'Kn ··-'L 

ACID EXTRACTABLE COMPOUNDS 

2-Chlorophenol 39 340 u 
2,4- Dlchlorophenol 3.2 260 u 
2,4- Dimethylphenol 3.2 260 u 
4,t'.:1- D lnltro- 2- melhyphenol 29 2400 u 
2,4- Dln!trophenol 50 4300 u 
2-Nllrophenol 4.3 370 u 
4-Nllrophenol 2.9 240 UJ 
4- Chiaro - 3- methylphenol 3.6 310 u 
Pentaohlorophenol 4.3 370 u 
Phenol 1.6 150 u 
2.4,t'.:I- Trlchlorophenol 3.2 260 u 

conllnued neKI paga (see laat page ol table for noteB) 

1B1113Q1 
HA6707 

11/13/91 
1.0 

•-•L 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

1B111491 1B111591 B 8-1 B S-2 

HA6709 HA666• HAGG76 HA6680 

11/14/91 11/15/91 11/13/91 11(15/91 

1.0 1.0 1.3 1.3 

L - L ··-··- un/Kn 

NA NA u u 
NA NA u u 
NA NA u u 
NA NA u u 
NA NA u u 
NA NA u u 
NA NA UJ UJ 
NA NA u u 
NA NA u u 
NA NA u u 
NA NA u u 

B S-3 B 8-4 B 8-5 B S-7 8 S-9 B 8-10 

HA0677 HA.8670 HA6675 HA6673 HA6674 HAf.1879 

11/14/91 11/14/91 11/14/91 11/13/91 11/13/91 11/13/91 

1.3 1.3 1.2 1.1 1.4 1.3 

·-··· -'Ka ··-··- ··-'Ka ·-'Ka = 
u u u u u u 
u u u u u u 
u u u u u u 
u u u u u u 
u u u u u u 
u u u u u u 

UJ UJ UJ UJ UJ UJ 
u u u u u u 
u u u u u u 
u u u u u u 
u u u u u u 



Dama• and Moor• Sample Numbar SEDFB01 1B111391 

Laboratory Sample Number HA6863 HA6707 

Sampling Dale Quanl Quant 11/14/91 11/13/91 

DIiution Factor Umll Limit 1.0 , .. 
Units _eg/L ··-'"- ··-'L ··-'L 

BASE/NEUIBAL EXTRACTABLE CO POUND 

Acanaphlhane 2.3 220 u NA 
Acenaphthylene 4.2 410 u NA 
Anthracen111 2.3 220 u NA 
Benzo(a)anthracen e 0.3 010 u NA 
Benzo(a)pyrane 3.0 200 u NA 
Benzo(b)II uorenlhane 5.7 560 u NA 
B anz o( g ,h, l)p e ryle n a 4.0 460 u NA 
Banzo(k)lluorenthena 3.0 200 u NA 
bis (2- C hloroetho11y)methane 6.3 620 u NA 
Bls{2-chloroethyl) ether 6.6 660 u NA 
b Is (2- ch Io roisop rop yl)ethe r 6.6 660 u NA 
bl, (2- Ethylhellyl)phlhalala 12 1200 u NA 
4-Bromophenylphanyl ether 2.3 220 u NA 
Buty1banzylphthalate 12 1200 u NA 
2- C hloronaphlhalene 2.3 220 u NA 
4-Chlorophenylphenyl ether 5.0 400 u NA 
Chrysene 3.0 200 u NA 
Dib enz {a, h) a nthr ace ne 3.0 290 u NA 
1,2- Dlchlorobenzene 2.3 220 u NA 
1,3- Dlchlorobenzene 2.3 220 u NA 
1,4- Dlchlorobenzene 5.2 510 u NA 
3,3' - Dlchlorobenzldlne HUI uno u NA 
Olethylphlhala1e 12 1200 u NA 
Olmethylphthalate 12 1200 u NA 
DI- n- butylphth alate 12 1200 u NA 
2,4- Dlnltrotoluene 0.6 660 u NA 
2,6- Dlnltrotoluene 2.3 220 u NA 
DI- n-oclylphthalate 12 1200 u NA 
Fluoranthene , .. 260 u NA 
Fluorane 2.3 220 u NA 
Hexachtorobenzene 2.3 220 u NA 
H auohlorobuladlene 1.1 100 u NA 
H uac hi oroc yclop e ntadl ane 12 1200 u NA 
Haxachloroethana 1.9 100 u NA 
lndeno(l ,2,3-cd )pyrena 4.4 430 u NA 
lsophorone 2.6 260 u NA 
Naphthalene 1.0 100 u NA 
Nltrobenzene 2.3 220 u NA 
N- NUroso- di methylamlna 12 1200 u NA 
N-Nltro,o- di- n- propylemlna 12 1200 u NA 
N-Nitroso-dlphenylamlne 2.3 220 u NA 
Phenanlhrene 6.4 630 u NA 
Pyrena 2.3 220 u NA 
1,2,4-Trlchlorobenzene 2.3 220 u NA 

continued nelll page (see fast page ol table lor notes) 

TABLE 2 (continued} 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO. ILLINOIS 

1B111491 TB111591 B 8-1 B S-2 

HA6709 HA6684 HA6670 HA.6660 

11/14/91 11/15/91 11/13191 11115/91 

1.0 ,.o 13 12 
··-'L un,L ··-'Kn ··-'Kn 

NA NA u UJ 
NA NA UJ u 
NA NA 2100 J u 
NA NA 6000J u 
NA NA 4740 u 
NA NA 9290 u 
NA NA 4200J UJ 
NA NA 3600 u 
NA NA u u 
NA NA u u 
NA NA u u 
NA NA u u 
NA NA u u 
NA NA u u 
NA NA u u 
NA NA u u 
NA NA 7160 u 
NA NA u u 
NA NA u u 
NA NA u u 
NA NA u u 
NA NA u u 
NA NA u u 
NA NA u u 
NA NA u 1300 

NA NA u u 
NA NA u u 
NA NA u u 
NA NA H1100 1600 

NA NA UJ UJ 
NA NA u u 
NA NA u u 
NA NA u UJ 
NA NA u u 
NA NA 4500 J u 
NA NA u u 
NA NA u u 
NA NA UJ UJ 
NA NA u u 
NA NA u u 
NA NA u u 
NA NA 10100 BMDL 
NA NA 12400 BMDL 

NA NA u u 

B 8-3 
HA.6677 

11/14/91 
1.3 

un/Kn 

UJ 
u 
u 
u 
u 
u 

UJ 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3300 J 
u 
u 
u 

2660 
UJ 
u 
u 

UJ 
u 
u 
u 
u 

UJ 
u 
u 
u 

2600 J 
2350 J 

u 

B 8-4 B S-5 a 8-7 B 8-9 B 8-10 

HA.6076 HA6675 HA.6673 HA6674 HA6679 

11/14/91 11/14/91 11/13/91 11/13/91 11/13/91 

1.3 '.2 1.' , .• 1.3 

·'"· ··-'Kn ··-•·- ··-'"- ····'Kn 

UJ UJ u u u 
u u UJ UJ UJ 
u u u u u 
u u u u 3100 J 

u u u u u 
u u u u 3100 J 

UJ UJ u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u 3200 J 

u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 

5000 J 2500J 5000 J u 2900 J 

u u u u u 
u u u u u 
u u u u u 

1500 J u u u 8070 

UJ UJ UJ UJ UJ 
u u u u u 
u u u u u 

UJ UJ u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 

UJ UJ UJ UJ UJ 
u u u u u 
u u u u u 
u u u u u 
u 1400 J 1000 J u 4200 J 

2200 J 1400 J 1600 J u 5970 

u u u u u 



TABLE 2 (continued) 
SUMMARY OF ANAL YHCAL RE SUL TS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, LLINOIS 

Oemea and Moore Sample Number SWF801 SEDFB01 18111491 TB1 t 1591 
Laboratory Sample Number Quant a-nt Hl\6706 HA6683 HA.6709 HA6884 
Sampling Date Limit Umrl: 11/14/91 11/14/91 11/14/91 11/15/91 
Unib unn """'" unn unn un• unn 

INORGAl\fic PARAMETERS 

Antimony 60 6000 u u NA NA 
Araenic 100 1000 u u NA NA 
Barium 20 2000 NA NA NA NA 
Beryllium 1.0 100 u u NA NA 
Cadmium 3.0 200 u u NA NA 
Chromium 10 1000 u u NA NA 
Cobalt 20 2000 NA NA NA NA 
Copper 10 1000 u u NA NA 
lead 5.0 500 u u NA NA 
Mercury 0.20 80 u u NA NA 
Nickel 20 1000 u u NA NA 
Selenium 5.0 500 UJ BMDL NA NA 
Silver 10 1000 u u NA NA 
Thallium 10 1000 u UJ NA NA 
Tin 50 5000 NA NA NA NA 
Vadad1um 20 2000 NA NA NA NA 
Zinc 20 2000 u u NA NA 

·-

LEGEND: 
U Compound was not detected at laboratory method detection limit. 
J Estimated value due to limitations identified during the quality assurance review. 
UJ eported method detection limit is estimated due to limitations identified during the quality assurance review. 
B Compound was detected in a laboratory and/or field blank at similar concentrations. May 

represent laboratory and/or fie!d contamination. 
A Unreliable result. Compound may or may not be present. 

Sample analyzed at multiple dilutions. Summary table is a hybrid of diluted and undiluted results. 
No standard available. Compound was qualitatively searched for. 

IND Indeterminate. Standard and/or spikes could not be detected at method detection limit. 
BMDL Below Method Detection limit reported by laboratory. 

B'S-1 BS-2 
HA.6678 HA6680 

11/13/91 11/15/91 
ua/Ka ua/Ka 

u u 
16000 14000 J 

NA NA 
1100 1200 
3600 6600 

50000 198000 
NA NA 

35000 22000 
72000 48000 

u BMDL 
16000 12000 

UJ UJ 
BMDLB BMDL B 
BMDL BMDL 

NA NA 
NA NA 

07000 74000 

Discrepancies may eKist between the laboratory data tables and the data validation summary tables due to variations in the rounding of calculations. 

BS-3 BS-4 8S-5 BS-7 BS-9 B S-10 
HAOOn Hl\6676 Hl\6675 HA.6073 HA.6674 HA667g 

11/14/91 11/14/91 11/14/Q1 11/13/91 11/13/91 11/13/91 
ua/Ka ua/Ka ua/Ka """'" uo/Ka ua/Ka 

BMDL BMDL 12000 u u BMDL 
13000 14000 6100 11000J 17000 J 32000 J 

NA NA NA NA NA NA 
570 1600 1600 610 560 1100 

3100 4500 6200 2500 2200 4900 
25000 100000 60000 30000 13000 21000 
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DATA VALIDATION/QUALITY ASSURANCE REVIEW 
PHASE H RCRA FACILITY INVESTIGATION 

CHEM WASTE MANAGEMENT, INC .• CHICAGO INCINERATOR 
SAMPLE COLLECTION DATES: NOVEMBER 19 AND 20, 1991 

DAMES & MOORE JOB NO.: 13963-055-192 

LABORATORY REPORT Nos.: 101435 & 101440 

INTRODUCTION 

One (1) groundwater sample, sixteen (16) soil samples, plus two (2) soil 
field-duplicate samples and two (2) trip-blank samples were collected and submitted to 
Environmental Testing Corporation (ETC) of Edison, New Jersey (1992 Illinois 
Certification No. 100224 ). All samples included in this review are listed on Table 1. 
Tbe groundwater sample was analyzed for RCRA Appendix IX heated purge and trap 
volatile organic compounds (HP /T VOA), purge and trap volatile organic compounds 
(P /T VOA), semivolatile organic compounds (base/neutral and acid-extractable organic 
compounds) and metals. Tbe soil samples were analyzed for priority pollutant volatile 
organic compounds, semivolatile organic compounds and metals. Tbe two (2) trip­
blank samples were analyzed for priority pollutant volatile organic compounds only. 
All samples were analyzed following USEPA SW-846 Methodologies. 

A data validation review was performed on all samples prepared under 
a modified CLP-SOW 3/90 CLP-I data deliverable format. Data were examined to 
assess the usability of the results, as well as to assess compliance relative to data 
package deliverable requirements. Tbe organic data review is based upon a rigorous 
review of the reported hold times, surrogate recoveries, blank spike recoveries, matrix 
spike and matrix spike duplicate summaries, blank contaminants, internal standard area 
performance, Gas Chromatography /Mass Spectroscopy (GC/MS) tuning and calibration 
data. 

Tbe inorganic data review is based on a review of the reported hold 
times, blank analysis results, blank spike recoveries, matrix spike and duplicate results, 
calibration results, post-digestion spike recoveries and Inductively Coupled Plasma 
(ICP) serial dilution analysis. 

Details of the data validation/ quality assurance review are presented in 
the narrative section of the report. Tbe data is summarized in Table 2 of the report. 
Data qualifiers have been placed next to the results so that the data user can quickly 
assess the qualitative and/ or quantitative reliability of the reported result. This report 
was prepared to provide a critical review of the laboratory analysis and reported 
chemical results. Quality assurance reviews of laboratory-generated data routinely 
identify problems associated with analytical measurements, even from the most 
experienced and capable laboratories. 
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This review has been performed in accordance with the requirements 
specified in the "Laboratory Data Validation Functional Guidelines for Evaluating 
Organic Analyses" dated February 1988 and "Laboratory Data Validation Functional 
Guidelines for Evaluating Inorganic Analyses" dated July 1988. 

Sample ID 

FG-6GW 

SS-17 
SS-4 
SSDUPOl 
SS-16 
SS-1 
SS-2 
TBU1991 

SS-14 
SS-15 
SS-3 
SS-23 
SS-22 
SSDUP02 
SS-5 
SS-20 
SS-21 
SS-6 
SS-10 
SS-7 
TB112091 

Legend: 

HP/T VOA 
P/T VOA 
BNA 

PP VOA 
PPBNA 

PP Metals 

= 

TABLE l 

SAMPLES INCLUDED IN REVIEW 

Lab ID Date Collected Test Requested 

Laboratory Report No. 101435 

HA6542 11/19/91 RCRA Appendix IX HP /T VOA, 
P /T VOA, BNA & Metals 

HA6801 11/19/91 PP VOA, PP BNA & PP Metals 
HA6802 11/19/91 PP VOA, PP BNA & PP Metals 
HA6803 11/19/91 PP VOA, PP BNA & PP Metals 
HA6804 11/19/91 PP VOA, PP BNA & PP Metals 
HA6805 11/19/91 PP VOA, PP BNA & PP Metals 
HA6806 11/19/91 PP VOA, PP BNA & PP Metals 
HA6826 11/19/91 PP VOA 

Laboratory Report No. 101440 

HA6807 11/20/91 PP VOA, PP BNA & PP Metals 
HA6808 11/20/91 PP VOA, PP BNA & PP Metals 
HA6809 11/20/91 PP VOA, PP BNA & PP Metals 
HA6810 11/20/91 PP VOA, PP BNA & PP Metals 
HA6811 11/20/91 PP VOA, PP BNA & PP Metals 
HA6812 11/20/91 PP VOA, PP BNA & PP Metals 
HA6813 11/20/91 PP VOA, PP BNA & PP Metals 
HA6814 11/20/91 PP VOA, PP BNA & PP Metals 
HA6815 11/20/91 PP VOA, PP BNA & PP Metals 
HA6819 11/20/91 PP VOA, PP BNA & PP Metals 
HA6820 11/20/91 PP VOA, PP BNA & PP Metals 
HA6821 11/20/91 PP VOA, PP BNA & PP Metals 
HA6827 11/19/91 PP VOA 

RCRA Appendix IX Heated Purge and Trap Volatile Organic Compounds 
RCRA Appendix IX Purge and Trap Volatile Organic Compounds 
RCRA Appendix IX Semivolatile Organic Compounds (Base/Neutral and Acid­
Extractable Organic Compounds) 
Priority Pollutant Volatile Organic Compounds 
Priority Pollutant Semivolatile Organic Compounds (Base/Neutral and Acid­
Extractable Organic Compounds) 
Priority Pollutant Metals 
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GENERAL COMMENTS 

With regard to the data package deliverables, most of the requirements 
were met with the exception of the metals and semivolatile fractions. 

• This reviewer has observed that for the ICP concentrations reported at 
10 to 15 times above the method detection limit (MDL), the data 
validation cannot reproduce the laboratory reported results. The 
calculation obtained during data validation is consistently higher than the 
laboratory reported concentration. This is due to the fact that the inter­
element correction factors in the ICP instrument have been externally 
calculated in the system. Since this external interelement correction 
factor is not available for review, the reported results for low level 
samples cannot be reproduced. It should be noted that positive ICP 
reported results that are significantly above than the MDL (approximate­
ly 100 times higher or more) were reproduced and validated, since this 
interelement correction factor becomes negligible at higher concentra­
tions. The data review assumes that the low level reported concentra­
tions (10 to 15 times the MDL) are correct as reported and it is this 
reviewer's opinion that data usability is not impacted. 

• Sample FG-6GW was reanalyzed at a 1:20 dilution for semivolatile 
analysis due to acid-extractable target compound concentrations 
exceeding the linear calibration range requirements. On the result 
summary pages, however, the laboratory reported the undiluted results 
which are regarded as estimated values for this sample. For the acid­
extractable compounds, 2,4-dichlorophenol, 2,6-dichlorophenol and 
phenol, the results should have been reported from the 1:20 dilution 
analysis. This reviewer has corrected this error on Table 2 of the report. 

DATA QUALIFIERS 

Overall, the data quality is good. The data validation review has 
identifir<' aspects of the analytical data that require qualification. To confidently use 
any of the data within the data set, the data user should understand the limitations and 
qualifications presented. With regard to data usability, the following qualifiers are 
offered based upon the data provided. 
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ORGANIC QUALIFIERS 

Hold Times: 

All samples were analyzed and/ or extracted within the required hold 
time criteria for all organic parameters. 

Blank Contamination: 

• Due to the presence of di-n-butyl phthalate in the semivolatile laboratory 
blank associated with the soil samples, the positive di-n-butyl phthalate 
results are qualitatively questionable and have been flagged (B) on the 
summary tables. 

Surrogate Recoveries: 

The volatile surrogate, toluene-dB, was recovered outside the control 
limits (high) for the soil samples SS-23 and SSDUP02. The positive 
results may be biased high and have been flagged (J) estimated. 

• Two volatile surrogates, toluene-dB (high) and bromofluorobenzene 
(low), were recovered outside the control limits for the soil samples SS-
21 and SS-10. Due to the variability of the surrogate recoveries, the 
positive and non-detected results have been flagged (J /UJ) estimated on 
the summary tables. 

• The base/neutral surrogate, 2-fluorobiphenyl, was recovered outside the 
control limits (low) for the groundwater sample FG-6GW. Additionally, 
the acid-extractable surrogate, 2-fluorophenol, was recovered less than 
10% for this sample. The positive and non-detected base/neutral results 
for this sample may be biased low and have been flagged (J/UJ) 
estimated. The positive acid-extractable results may also be biased low 
and have been flagged (J) estimated. The non-detected acid-extractable 
results, however, are regarded as unreliable and have been flagged (R) 
on the <' 'IDilary tables. It should be noted that all surrogate recoveries 
in the 1:20 dilution analysis of sample FG-6GW were all within the 
control limits. Therefore, there is no impact on the data quality of the 
acid-extractable compounds reported from this dilution analysis and no 
qualifier has been applied. 

The base/neutral surrogate, 2-fluorobiphenyl, was recovered outside the 
control limits (high) for samples SSDUP0l, SS-1, SS-23, SS-22, SS-21, SS-
6, SS-10 and SS-7 and may be biased high. No qualifier has been applied 
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to these samples since only one surrogate per sample is outside the 
control limits. 

Internal Standards: 

• The area counts of the volatile internal standards, chlorobenzene-d5, for 
the soil samples SS-23, SSDUP02, SS-21, SS-10 and SS-7, and the internal 
standard, 1,4-difluorobenzene-d4, for samples SS-2 and SS-7, were outside 
the control limits (low). The positive and non-detected results quant­
itated against these internal standards are regarded as estimated values 
and have been flagged (J/UJ) on the summary tables. 

• The area counts of the semivolatile internal standards, chrysene-d12 and 
perylene-dl2, were outside the control limits (high) for the groundwater 
sample FG-6GW. The base/neutral results of this sample have been 
qualified based on the aforementioned assessment of the surrogate 
recoveries. 

Matrix Spike and Matrix Spike Duplicate Summary (MS/MSD): 

The heated purge and trap volatile (HP /T VOA) blank spike recoveries 
of acetonitrile, acrylonitrile, 1,4-dioxane and isobutyl alcohol, associated 
with the groundwater sample FG-6GW, were outside the control limits 
(low). The positive and non-detected results may be biased low and have 
been flagged (J/UJ) estimated. 

• The HP /T VOA blank spiking compound, acrolein, associated with the 
groundwater sample FG-6GW, was recovered less than 10%. The non­
detected acrolein result is regarded as unreliable ( compound may or may 
not be present) and has been flagged (R) on Table 2. 

The purge and trap volatile (P /T VOA) blank spike recovery of 3-
chloropropene, associated with the groundwater sample FG-GW, was 
outside the control limits (low). The non-detected result of this 
compound is -egarded as an estimated value and has been flagged (UJ) 
on Table 2. 

• The acid-extractable matrix spiking compound, phenol, was recovered 
outside the control limits (high) for sample FG-6GWMS/MSD. The 
positive results in the unspiked sample may be biased high and have been 
flagged estimated (J) for the unspiked sample on Table 2. 

The base/neutral blank spike recovery of dimethyl phthalate, associated 
with the groundwater sample FG-6GW, was recovered less than 10%. 
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The non-detected result of this compound for the sample is regarded as 
unreliable (compound may or may not be present) and has been flagged 
(R) on the summary table. 

Due to the low base/neutral blank spike recoveries of 3,3'-dichloro­
benzidine and N-nitroso-di-n-propylamine associated with all soil samples, 
the positive and non-detected results are regarded as estimated values 
and have been flagged (J/UJ) on the summary tables. 

Sample SSDUP02 was collected and submitted to the laboratory as a 
blind field volatile duplicate of sample SS-17. The reproducibility of the 
volatile compound results are good, providing a positive indication of the 
field techniques and laboratory precision associated with the samples. 

• Sample SSDUPOl was collected and submitted to the laboratory as a 
blind field semivolatile duplicate of sample SS-22. The reproducibility 
of the acid-extractable compounds are good. For the base/neutral 
compounds, however, it appears that the laboratory may have inadver­
tantly switched these two samples. The positive results identified in 
sample SS-22 are similar in concentration to sample SSDUPOl and the 
positive results identified in sample SS-17 appear to closely match 
SSDUPOl. The positive base/neutral results for both pairs of field 
duplicates are regarded as estimated values and have been flagged (J) on 
Table 2. 

Initial and Continuing Calibrations: 

• The groundwater sample FG-6GW was analyzed for P /T VOA at a 1:250 
dilution due to acetone concentration exceeding the linear calibration 
range requirements. 

• Due to the high difference between the initial and continuing calibrations 
response factors (%D >25 and <90%), all positive results for the 
following volatile compounds have been flagged (J) estimated. The 
actual detection limits may be higher •han reported and have been 
flagged (UJ) estimated on the summary table. 

Compound 

Methyl Bromide 
Chlorodibromomethane, 
2-Chloroethylvinyl ether, 
1,1,2,2-Tetrachloroethane & 
Bromoform 

Log Link 

101440 

6 

Associated Sample 

SS-23, SS-22,SSDUP02, SS-5, SS-20, 
SS-21, SS-6 SS-10 & SS-7 



The percent difference between the initial and continuing calibration 
response factors of the following organic compounds were greater than 
90%. The positive results of the following samples have been flagged (J) 
estimated. The non-detected results are regarded as unreliable and have 
been flagged (R) on the summary table. 

Compound 

2,4-Dinitrophenol 

Methyl Chloride, 
Dichlorofluoromethane & 
Vinyl Chloride 

Fraction 

BNA 

VOA 

Associated Sample 

FG-6GW 

SS-23, SS-22, SSDUP02, SS-5, SS-20, 
SS-21, SS-6, SS-10 & SS-7 

• The response factor for the volatile compound, methyl ethyl ketone 
(MEK) is less than 0.05 in the continuing calibration associated with 
groundwater sample FG-6GW. The non-detected MEK results are 
regarded as unusable and have been flagged (R) on the summary table. 

Additional Comments: 

• As per the requirements, all values calculated below the method 
detection limit should be considered estimated and have been flagged (J) 
on the data table. 

INORGANIC PARAMETER QUALIFIERS 

Hold Times: 

• All samples were digested and analyzed within the required hold time 
criteria for priority pollutant metals analyses. 

Blank Contamination: 

No blank contaminants have been identified that r,equire qualification on 
the metal analytes for the samples reviewed. 

Instrument Calibration and Verification: 

• The initial and continuing calibration verification recoveries of all metals 
were reported within control limits. 
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ICP Serial Dilution Results: 

• The ICP serial dilution of cadmium, chromium, lead and zinc associated 
with the analysis of the soil sample SS-5, were outside the control limits. 
The positive results of these analytes for this soil sample are regarded as 
estimated values and have been flagged (J) on the summary table. 

• The ICP serial dilution of chromium, nickel, lead and zinc associated 
with the analysis of the soil sample SS-7, were outside the control limits. 
The positive results of these analytes for this soil sample are regarded as 
estimated values and have been flagged (J) on Table 2. 

Matrix Spike and Duplicate Summary: 

• 

• The blank spike recovery of silver, associated with the soil samples SS-14, 
SS-15, SS-3, SS-23, SS-22, SSDUP02, SS-5, SS-20, SS-21, SS-6 and SS-7, 
was outside the control limits (low). The positive and non-detected 
results of silver in the aforementioned soil samples may be biased low 
and have been flagged (J /UJ) estimated on the summary tables . 

• Due to the low matrix spike recoveries of nickel, antimony and selenium 
in sample SS-SMS, and lead, antimony and selenium in sample SS-7MS, 
the positive and non-detected results of these analytes in the unspiked 
samples may be biased low have been flagged (J/UJ) estimated. 

• Due to the high relative percent differences (RPD) associated with the 
duplicate analysis of cadmium in sample SS-5D, the positive cadmium 
result in sample SS)SD has been flagged (J) estimated. 

The soil samples SSDUP0l and SSDUP02 were collected and submitted 
to the laboratory as blind field-duplicates of samples SS-17 and SS-22 
respectively. The reproducibility of the metals results are good, providing 
a positive indication of the field techniques and laboratory precision 
associated with the samples. 

Post-Digestion Spike Recoveries: 

• The post-spike recoveries of the following analytes fell outside the 
control limits (low). Positive and/or non-detected results of these 
analytes for the associated samples may be biased low and have been 
flagged (J) estimated on Table 2. 



Analyte 

Arsenic 

Selenium 

Additional Comments: 

Log Link 

101435 
101440 

101435 
101440 

Associated Sample 

FG-6GW, SS-4, SS-16 & SS-2 
SS-15 

SS-17, SS-4, SSDUPOl, SS-16, SS-1 & SS-2 
All Samples 

• The laboratory reports several inorganic results as below the method 
detection limit (BMDL). These are reported as BMDL on Table 2. The 
actual concentrations are not calculated during the data validation review 
since the interelernent coefficient factors were not provided. 
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TABLE 2 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

Dam•• and Moore Sample Number 
Laboratory Sample Number 
Sampling Date Quant 
Dilution Factor Limit 
'Units u-" 
APPENDIX IX HEATED P{T VOLATILE COMP OUNDS 

Acetonitrile 15 
Acrolein 20 
Acrylonitrile 10 
1,4-Dioxane 300 
Ethyl cyanide 40 
lsobutyl alcohol 230 
Methacrylonitrile 110 

---·--·---' ___ _. ---- , ___ ·--· ---- -4 ._ ... ,_ 4-- --·--· 

FG-6GW 
HA6542 

11/19/91 
1.0 

u-'L 

u 
u 
u 
u 
u 
u 
u 



TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

Dam•• and Moore Sample Number 
Laboratory Sample Number 
Sampling Data Quant 
Dilution Factor Limit 
Units u•ll 
APPENDIX IX PIT VOLATILE COMPOUNDS 

Acetone 10 

Benzene 4.4 
Bromoform 4.7 
Carbon disulfide 10 
Carbon Tetrachloride 2.8 
Chlorobenzene 6.0 
2-Chloro-1,3-butadiene -
Chlorodibromomethane 3.1 
Ch\oroethane 10 
Chloroform 1.6 
3-Chloropropene 10 
Dichlorobromomethane 2.2 
Dichlorodifluoromethane 10 
1,2-Dibromo-3-chloropropane 10 
1,2-Dibromoethane 10 
1,4-Dichloro-2-butene 10 
1, 1-Dichloroethane 4.7 
1,2-Dichloroethane 2.8 
1, 1-Dichloroethene 2.8 
1,2-Dichloropropane 6.0 
cis -1,3- Dichloropropene 5.0 
trans -1,3- Dichloropropene 10 
Ethylbenzene 7.2 
Ethyl methacrylate 10 
2-Hexanone 10 
lodomethane 10 
Methyl bromide 10 
Methyl chloride 10 
Methylene Chloride 2.8 
Methyl isobutyl ketone 10 
Methyl ethyl ketone 10 
Methyl methacrylate 10 
Pentachloroethane -
Styrene 10 
1, 1,2,2-Tetrachloroethane 4.1 
Tetrachloroethene 4.1 

continued next page {s8G-last page ofl&bl8for notes) 
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TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

Dames and Moore Sample Number 
Laboratory Sample Number 
Sampling Date Quant 
Dilution factor Limit 
Units unlL 
APPENDIX IX PIT VOLATILE COMPOUNDS 

Toluene 6.0 
1,2-Dichloroethene (trans) 1.6 
1, 1, 1-Trichloroethane 3.8 
1,1,2-Trichloroethane 5.0 
1,2,3-Trichloropropane 10 
Trichloroethane 1.9 
Trichlorofluoromethane 10 
Vinyl acetate 10 
Vinyl Chloride 10 
m-Xylene 10 
o,p - Xylenes 10 

continued next page (see iilst page of tiible for notes) 
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TABLE 2 (continued} 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

Dames and Moore Sample Number 
Laboratory Sample Number 
,Sampling Date Quant 
Dilution Factor Limit 

Units ua/L 
APPENDIX IX SEMIVOLATILE COMPOUNDS 

Acetophenone 10 
2-Acetylaminofluorene 10 
4-Aminobiopheny 10 
Aniline 10 

Aramite 10 
Benzo(A)anthracene 8.0 
Benzo(b)fluoranthern, 4.9 
Benzo(a)pyrene 2.6 
Bis(2-Chloroethoxy)methane 5.5 
Bis(2-chloroethyl) ether 5.9 
Bis (2 - chlorois op rop yl) ether 5.9 
Bis (2 - Ethylhexyl) p hthalate 10 
4-Bromophenylphenyl ether 2.0 
Butylbenzylphthalate 10 
2- sec - Butyl- 4,6-dinitrophen 10 
p-Chloranaline 10 
p-Chloro-m-cresol 3.1 
2-Chloranaphthalene 2.0 
2-Chlorophenol 3.4 
Chrysene 2.6 
Acenaphthene 2.0 
Acenaphthylene 3.6 
Anthracene 2.0 
Benzo(ghi)perylene 3.2 
Benzo(k)fluoranthene 2.6 
Fluorene 2.0 
Phenanthrene 5.6 
Pyrene 2.0 
2-Nitrophenol 3.7 
o-Cresol 10 
m+p-Cresols 10 
DiaHate 10 
Dibenzo(a,h)anthracene 2.6 
Di-n-butyl phthalate 10 
1,2-Dichlorobenzene 2.0 
1,3-Dichlorobenzene 2.0 
1,4-Dichlorobenzene 4.5 
3,3-Dichlorobenzidine 17 
2.4-Dichlorophenol 2.8 
2,6- Dichlorophenol 10 

continued next page (see last page of table for notes) 
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TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

Damas and Moore Sample Number 
Laboratory Sample Number 
Sampling Data Quant 
Dilution factor Limit 
Units uo/l 
APPENDIX IX SEMIVOLATILE COMPOUNDS continued) 

Diethylphthalate 10 
p - Dimethytaminoazobenzene 10 
7, 12-Dimethylbenzo(a)anthra 10 
3,3-Dimethylbenzidine 10 
a-a-Oimethylphenethylamine -
2,4-Dimethylphenol 2.8 
Dimethyl phthalate 10 
m -Dinitrobenzene 10 
4,6-Dinitto-a- cresol 25 
2,4-Dinitrophenol 43 
2,4-Dinitrotoluene 5.9 
2,6-Dinitrotoluene 2.0 
Di-n -octyl phthalate 10 
Diphenylamine 10 
N - nitrosodinpropylamine 10 
Ethyl methanesulfonate 10 
Fluoranthene 2.3 
Hexachlorobenzene 2.0 
Hexachlorobutadiene 0.93 
Hexachlorocyclopentadiene 10 
Hexachloroethane 1.6 
lsodrin 6.1 
Hexachlorophene 10 
Hexachloropropene 10 
lndeno(1,2,3-c,d)pyrene 3.8 
lsosafrole 10 
Methapyrilene -
3-Methylcholanthrene 5.7 
Methyl methanesulfonate 10 
Naphthalene 1.6 
1,4-Naphthoquinone 10 
1-Naphthylamine 10 
2-Naphthylamine 10 
p-Nitroaniline 10 
Nitrobenzene 2.0 
4-Nitrophenol 2.5 
4-Nitroquinoline-N-oxide -
N-Nitrosodiphenylamine 2.0 
N - Nitrosodi-n -butylamine 10 
N-Nitrosodiethylamine 10 
N - Nitrosodimethylamine 10 
N-Nitrosomethylethylamine 10 

continued next page (see last page of table for notes) 
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TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

Dames and Moore Sample Number 
Laboratory Sample Number 
Sampling Date Quant 
Dilution Factor Limit 
Units ua/L 
APPENDIX IX SEMIVOLATILE COM!POi.JNDS continued) 

N-Nitrosomorpholine 10 
N-Nitrosopiperidine 10 
N-Nilrosopyrrolodine 10 
5-Nitro-o-toluidine 10 
Pentachlorobenzene 10 
Pentachloronitrobenzene 10 
Pentachlorophenol 3.7 
Phenacetin 10 
Phenol 1.5 
m-phenylenediamine 10 
o-phenylenediamine 10 
p-phenylenediamine 10 
2-Picoline 10 
Prona-mide 10 
Pyridine 10 
Safrole 10 
1.2,4,5-T etrachlorobenzene 10 
2,3,4,6-Tetrachlorophenol 10 
T etraethyld ithiopyrop hosp ha -
o-Toluidine 10 
1,2,4-Trichlorobenzene 2.0 
2,4,5-Trichlorophenol 10 
2,4,6-Trichlorophenol 2.8 
0.0,0-Triethyl phosphorothi -
sym-Trinitrobenzene -
Benzyl alcohol 10 
Dibenzofuran 10 
lsophorone 2.3 
2-Methylnaphthalene 10 
o-Nltroa.nmne 10 
m-Nitroaniline 10 
4-Chlorophenyl phenyl ether 4.3 

continuttd next·p·a.ge-{aG81aSfPllge-oflS1ii8-fOf-notiiS) 

X FG-6GW 
HA6542 

11/19/91 
1.0/20 

ua/L 

UJ 
UJ 
UJ 
UJ 
UJ 
A 
A 

UJ 
4900 J"' 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
A 

UJ 
UJ 
UJ 

3.62 J 
UJ 
NA 

IND 
A 

UJ 
R 

UJ 
UJ 
UJ 
UJ 



TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

Dam•• and Moor• Sample Number 
Laboratory Sample Number Quant 
Sampling Data Limit 
Units un/L 
~PPENDIX IX INORGANIC PARAMETERS 

Aluminum 60 
Arsenic 100 
Barium 20 
Beryllium 1.0 
Cadmium 2.0 
Chromium 10 
Cobalt 20 
Copper 10 
Lead 5.0 
Mercury 0.20 
Nickel 20 
Selenium 5.0 
Silver 10 
Thallium 10 

Tin 50 
Vanadium 20 
Zinc 20 

continued next page (see laSfpage of table for notes) 

X FG-6GW 
HA6542 

11/19/91 
un/l(n 

u 
BMDL J 

24 
u 
u 

12 
u 

BMDLJ 
BMDLJ 

u 
200 

13 
u 
u 
u 

280 
u 



Dames and Moore Satr'lple Number 
Laboratory Sample Number 
Sampling Date Quant 
Dilution Factor Limit 
Units un/L 
PRIOR]TY P'c}LLOTANT PIT v0LAT°ILE COM! OUNDS 

Benzene 4.4 
Bromoform 4.7 
Cmbon Tetrachloride 2.8 
Chlorobenzene 6.0 
Chlorodibromomethane 3.1 
Chloroethane 10 
2- Chloroethylvinyl ether 10 
Chloroform 1.6 
Dichlorobromomethene 2.2 
Dichlorodifluoromethane 10 
1,1-Dichloroethane 4.7 
1,2-Dichloroethane 2.6 
1,1-Dichloroethene 2.6 
1,2-Dichloropropane 6.0 
cis-1,3-Dlchloropropene 5.0 
trans-1,3-0ichloropropene 10 
Ethylbenzene 7.2 
Methyl bromide 10 
Methyl chloride 10 
Methylene Chloride 2.6 
1,1,2,2-Tetrachloroethane 4.1 
Tetrachloroethene 4.1 
Toluene 6.0 
1,2-Dichloroethene (trans) 1.6 
1,1,1-Trichloroethane 3.8 
1,1,2-Trichloroethane 5.0 
Trichloroethane 1.9 
Trichlorofluoromethane 10 
Vinyl Chloride 10 

~,, 
continued next page (see I wit page Of table for notes) 

SS-1 
HA6805 

Quant 11/19/93 
Limit 1.2 
ua/Ka ua/Ka 

4.4 u 
4.7 u 
2.8 u 
6.0 u 
3.1 u 
10 u 
10 u 
1.6 u 
2.2 u 
10 u 
4.7 u 
2.8 u 
2.8 u 
6.0 u 
5.0 u 
10 u 
7.2 u 
10 u 
10 u 
2.8 u 
4.1 u 
4.1 u 
6.0 u 
1.6 u 
3.6 u 
5.0 u 
1.9 u 
10 u 
10 u 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

SS-2 SS-3 SS-4 
HA6806 HA6809 HA6802 

11/19/93 11/20/93 11/19/93 
1.2 1.2 1.3 

ua/Kn un/Kn un/Kn 

u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u 18.5 u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u 1.98 J u 
u u u 
u u u 

SS-5 SS-6 SS-7 SS-10 ' HA.6813 HA6819 HA6821 HA6820 ... 
11/20/93 11/20/93 11/20/93 11/20/93 11 

1.2 , .. 1.0 1.3 

:S-1-1 · ~ss-~~-1-5--
Aeao1 HA6B06 
20/93 11/20/93 

1.2 t .1 

un/Ka ua/Ka ua/Ka un/Kn u9/Kg k~~g/_l<,g 

u u UJ UJ u UJ 
UJ UJ UJ UJ u UJ 
u u UJ UJ u UJ 
u u UJ UJ u u 

UJ UJ UJ UJ u u 
u u u UJ u u 

UJ UJ UJ UJ u UJ 
u u u UJ u u 
u u UJ UJ u UJ 
R A A A u u 
u u u UJ u u 
u u u UJ u u 
u u u UJ u 14.3 

u u UJ UJ u UJ 
u u UJ UJ u u 
u u UJ UJ u u 

UJ UJ UJ UJ u u 
R R R R u u 
u u u UJ u u 

UJ UJ UJ UJ u u 
u u UJ UJ u u 
u u UJ UJ u u 
u u u UJ u u 
u u UJ UJ u UJ 
u u UJ UJ u UJ 
u u UJ UJ u UJ 
u u u 3.7 J u u 
R R R R u u 
u u u UJ u u 

-



Dames and MO.ore Sample Number SS-1 

Laboratory Sample Number HA6805 

Sampling Date Ouant Quant 11/19/93 

Dilution Factor Limit limit 11.1 

Units Ub/L ua/Ka ua/Ka 

ACib EXTRACTABLE COMPOIJNOS 

2 - Chlorophenol 3.9 340 u 
2,4-0ichlorophenol 3.2 280 u 
2,4-0imethylphenol 3.2 280 u 
4 ,6-Dinilro- 2- methyphenol 29 2400 u 
2,4-0initrophenol 50 4300 u 
2-Nib'ophenol 4.3 370 u 
4-Nitrophenol 2.9 240 u 
4- Chloro-3- methylphenol 3.6 310 u 
Pentachlorophenol 4.3 370 u 
Phenol 1.8 150 u 
2,4,6-Trichlorophenol 3.2 280 u 

continued next page (s89 last page of table for ·notes) 

TABLE 2 (continu•d) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

SS-2 SS-3 SS-4 

HA6806 HA6809 HA6802 
11/19/93 11/20/93 11/19/93 

1.2 1.2 1.3 
un/Kn ua/Ka ua/Ka 

u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

SS-5 
HA6813 

11/20/93 
1.2 

ug/Ka 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

SS-6 SS-7 
HA6819 HA6821 

11/20/93 11/20/93 
11.8 13.6 

u ... /K,.. ua/Ka 

u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

SS-10 
HA6820 

11/20/93 
10.9 

ua/Ka 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

S! 
HA 

111; 

" 

-14 
807 

'0/93 

'.2 
g/Kg 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

SS-15 
HA6806 

11/20/93 
11 

ug/Kg 

u 
u 
Li 
u 
u 
LJ 
u 
u 
u 
ll 
I.I 



Dames and Moore Sami,18 Number 
Laboratory Sample Number 
Sampling Date Quant Quant 
Oilulion Factor Limit Limit 
Units uo/L ua/K__g_ 
l'mORITY POLL UT Atii""eA·sE/NEUTRAL EX ACTA.I LE COM 

Acenaphthene 2.3 220 
Acenaphthylene 4.2 410 
Anthracene 2.3 220 
Benzo(a)antlT acene 9.3 910 
Benzo(a)pyrene 3.0 290 
Benzo(b)fluoranthene 5.7 560 
Benzo(g,h,i)perylene 4.9 480 
Benzo{k)fluoranthene 3.0 290 
bis (2 - C hloroethoxy) methane 6.3 620 
Bis(2-chloroethyl) ether 6.8 660 
bis (2 - chloroisopropyl)ether 8.8 660 
bis (2 - Ethylhexyl) phthalate 12 1200 
4-Bromophenylphenyl ether 2.3 220 
Bulylbenzylphthalate 12 1200 
2- Chloronaphthalene 2.3 220 
4- Chlorophenylphenyl ether 5.0 490 
Chryaene 3.0 290 
Dibenz(a,h)anthracene 3.0 290 
1,2-Dichlorobenzene 2.3 220 
1,3-Dichlorobenzene 2.3 220 
1,4-0ichlorobenzene 5.2 510 
3 ,3' - Dich lorobenzidine 19.6 1920 
Oielhylphthalate 12 1200 
Dimethylphthalate 12 1200 
Di-n-butylphthalate 12 1200 
2,4-Dinitrotoluene 6.8 660 
2,6-Dinitrotoluene 2.3 220 
Di- n-octylphthalate 12 1200 
fluoranthene 2.6 260 
fluorene 2.3 220 
Hexachlorobenzene 2.3 220 
Hexachlorobutadiene 1.1 100 
Hexachlorocyclopentadiene 12 1200 
Hexachloroethane 1.9 190 
lndeno(1,2,3-cd)pyrene 4.4 430 
lsophorone 2.6 260 
Naphthalene 1.9 190 
Nitrobenzene 2.3 220 
N-Nitroso-dimethylamine 12 1200 
N-Nitroso - di- n - propyl81lline 12 1200 
N-Nitroso - diphenylamine 2.3 220 
Phenanthrene 6.4 630 
Pyrene 2.3 220 
1,2,4-Trichlorobenzene 2.3 220 

~- --
continued next page (see last page of table for notes) 

SS-1 
HA6805 

11/19/93 
10 

u_g/Ka 
~NOS 

u 
u 
u 

1744 J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

1733 J 
u 
u 
u 
u 

UJ 
u 
u 

3209 J 
u 
u 
u 

2910 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

UJ 
u 

1910 J 
2480 

u 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

SS-2 SS-3 SS-4 
HA6808 HA6809 HA6802 

11/19/93 11/20/93 11/19/93 
1.2 1.2 1.3 

uo/K,. ua/Ka ua/Ka 

u u u 
u u u 
u u u 

222 J 404 J 495 J 
u 305 463 

255 J 606 916 
u u u 
u 314 386 
u u u 
u u u 
u u u 

335 J 276 J u 
u u u 
u u u 
u u u 
u u u 

303 524 620 
u u u 
u u u 
u u u 
u u u 

UJ UJ UJ 
u u u 
u u u 

1680 B 2020 B 4000 B 
u u u 
u u u 
u u u 

373 833 804 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

UJ UJ UJ 
u u u 

289 J 1330 398 J 
351 1010 769 

u u u 

SS-5 SS-6 SS-7 
HA6813 HA6819 HA6821 

11/20/93 11/20/93 11/20/93 
1.2 11.8 13.6 

ua/Ka ua/Ka ua/Ka 

u u u 
u u u 

188 J u u 
1020 u u 

996 u u 
1240 u u 

u u u 
762 u u 

u u u 
u u u 
u u u 

302 J u u 
u u u 
u u u 
u u u 
u u u 

1250 2360 J u 
u u u 
u u u 
u u u 
u u u 

UJ UJ UJ 
u u u 
u u u 

1530 B u 2440 JS 
u u u 
u u u 
u u u 

1960 4120 2640 J 
u u u 

275 u u 
u u u 
u u u 
u u u 

529 u u 
u u u 
u u u 
u u u 
u u u 

UJ UJ UJ 
u u u 

1020 3180 J 2400 J 
2010 3410 2200 J 

u u u 

SS-10 ss-
HA.6820 HA68 

11/20/93 11/20/ 
10.9 

ug/Ko ua/ 

u 
u 
u 
u 1 
u 
u 
u 
u 
u 
u 
u 
u ' u 
u 6S 
u 
u 
u 2 
u 
u 
u 
u 

UJ 
u 
u 
u 11 
u 
u 
u 

1740 J 3 
u 

3100 
u 
u 
u 
u 
u 
u 
u 
u 

UJ 
u 
u 1 

2050 J 3 
u 

•r,ss=-7• · 07 HA6606 
93 11 /20/93 

2 1.1 

KJL.__ _ _ -~g/rg --1 

u 
u 
u 

95 J 
u 
u 
u 
u 
u 
u 
u 
5J 
u 
0 
u 
u 
4 J 
u 
u 
u 
u 
J 
u 
u 
0 JI 

u 
u 
u 
4 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 

u 
4 J 
2 

u 

' 
lJ 

u 
u 
u 
u 

251 J 

u 
u 
u 
u 
u 

295 J 
u 
u 
u 
u 

219 J 

u 
u 
u 
u 

UJ 
u 

214 J 
1750 8 

u 
u 
u 

244 J 

lJ 

u 
u 
u 
u 
u 
u 
u 
u 
LI 

UJ 

" 1 ;>i 

211 J 

u 



[§""" and Moo,e Sample Numb• SS-1 

boratory Sample Number Quant Quant HA6805 
ampling Date Limit Limit 11/19/93 

ts U""/L u Ko uo/Ka 
PRIORITY f"OLLUTANT INORGANIC PARAM TERS ( fETALS 

Antimony 60 6000 BMOLJ 
Arsenic 100 1000 5900 
Beryllium 1.0 100 1200 
Cadmium 2.0 200 4000 J 
Chromium 10 1000 110000J 
Copper 10 1000 43000 
Lead 5.0 500 120000 J 

Mercury 0.20 80 120 
Nickel 20 1000 20000 J 
Selenium 5.0 500 BMOLJ 
Silver 10 1000 1200 
Thallium 10 1000 BMOLJ 
Zinc 20 2000 251000 J 

. . 

LEGEND: 
u Compound was not delected at laboratory method detection limit. 

TABLE 2 (continu•d) 
SUMMARY OF ANALYTICAL RE SUL TS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

SS-2 SS-3 SS-4 
HA6806 HA6809 HA8802 

11/19/93 11/20/93 11/19/93 
u ... JKo uo/Ko uo/Ko 

BMDLJ 23000 J BMDLJ 
BMOLJ 2600 BMOLJ 

2000 1300 1600 
13000 J 12000 12000 J 

968000 J 1060000 J 1320000 J 
32000 36000 52000 
39000 J 43000 J 32000 J 

110 BMOLJ BMDLJ 
12000 J 26000 J 12000 J 

UJ BMDLJ UJ 
3500 3300 J 3000 

u u u 
67000 J 81000 J 67000 J 

. . 

J 
UJ 
B 

Estimated value due to limitations identified during the quality assurance review. 

A 

eported method detection limit is estimated due to limitations identified during the quality assurance review. 
Compound wss detected in a laboratory and/or field blank at similar concentrations. May 
represent laboratory and/or field contamination. 
Unreliable result. Compound may or may not be present. 
Sample analyzed at multiple dilutions. Summary table is a hybrid of diluted and undiluted results. 
No standard available. Compound was qualitatively searched for. 

IND Indeterminate. Standard and/or spikes could not be detected at method detection limit. 
BMDL Below Method Detection Limit reported by laboratory. 

SS-5 SS-6 
HA6813 HA6819 

11/20/93 11/20/93 
u--'K ... uo/Ko 

22000 J 9500 J 
2500 7200 
1300 1500 

12000 J 4700 
740000 J 184000 J 

44000 49000 
92000 J 260000 J 

110 150 
14000 J 24000 J 

UJ BMOLJ 
2400 J BMOLJ 

u BMDLJ 
110000 J 481000 J 

Discrepancies may exist between the laboratory data tables and the data validation summary tables due to variations in the rounding of calculations. 

SS-7 SS-10 
HA.6821 HA6820 

11/20/93 11/20/93 
uo/Ko un/Ko 

BMOLJ UJ 
30000 5400 

••o 1900 
4200 1700 

92000 J 27000 J 
60000 23000 

200000 J 44000 J 
260 110 

32000 J 17000 J 
BMDLJ BMDL J 
BMDL J BMDL J 
BMDLJ BMDLJ 

220000 J 81000J 

SS-14 
HA6807 

11/20/93 
u-- 'ty;g __ 

19000 J 
2100 
1300 

12000 
864000 J 

38000 
48000 J 

120 
11000J 
BMDLJ 
2700 J 

u 
92000 J 

Si 
HA 

111: 

-fS 
6806 
0/93 

~_g ugj 

2 
E 

1 
1 o, 

3 
4 

14 

1C 

2000 J 
MOLJ 
1400 
0000 
0000 J 
5000 
1000 J 

120 
0000 J 

UJ 
3400 J 

u 
0000 J 



~--- and Mo~• Sample Numb, ss 16 
aboratory Sample Number HA6804 
ampling Date Quant Quant 11/19/93 
ilution Factor Limit Limit 1.2 
nits un/L un/Kn un/Kn 

i>FH6Rftv•PoLLliTANT rrr voi..AT [E COP. POUND 

Benzene 4.4 4.4 u 
Bromoform 4.7 4.7 u 
Carbon Tetrachloride 2.8 2.8 u 
Chlorobenzene 6.0 6.0 u 
Chlorodibromomethane 3.1 3.1 u 
Chloroethane 10 10 u 
2-Chloroethylvinyl ether 10 10 u 
Chloroform 1.6 1.6 u 
Dich lorobromomethane 2.2 2.2 u 
Oich lorodifluoromethane 10 10 u 
1,1-Dichloroethane 4.7 4.7 u 
1,2-Dichloroethane 2.8 2.8 u 
1,1-Dichloroethene 2.8 2.8 u 
1,2-0ichloropropane 6.0 6.0 u 
cis -1 ,3- Dichloropropene 5.0 5.0 u 
trans -1,3-Dichloropropene 10 10 u 
Ethylbenzene 7.2 7.2 u 
Methyl bromide 10 10 u 
Methyl chloride 10 10 u 
Methylene Chloride 2.8 2.8 11 
1,1,2,2-Tetrachloroethane 4.1 4.1 u 
Tetrachloroethene 4.1 4.1 u 
Toluene 6.0 6.0 u 
1,2-Dichloroethene (trans) 1.6 1.6 u 
1,1, 1-Trichloroethane 3.8 3.6 u 
1,1,2-Trichloroethane 5.0 5.0 u 
Trichloroethene 1.9 1.9 u 
Trichlorofluoromethane 10 10 u 
Vinyl Chloride 10 10 u 

continued next page (see lait page of table for not9s) 

ss 

TABLE 2 (continued) 
SUMMARY Of ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

17 SSOUP01 ss 20 SS-21 
HA6801 HA6803 HA6814 HA6815 

11/19/93 11/19/93 11/20/93 11/20/93 
1.2 1.2 1.4 1.2 

un/Kn ua/Ko uo/Ko ua/Ko 

u u u UJ 
u u UJ UJ 
u u u UJ 
u u u UJ 
u u UJ UJ 
u u u UJ 
u u UJ UJ 
u u u UJ 
u u u UJ 
u u R R 
u u u UJ 
u u u UJ 
u u u UJ 
u u u UJ 
u u u UJ 
u u u UJ 
u u UJ UJ 
u u R ' R 
u u u UJ 
u u UJ UJ 
u u u UJ 
u u u UJ 
u u u UJ 
u u u UJ 
u u u UJ 
u u u UJ 
u u u UJ 
u u A A 
u u u UJ 

ss 22 
HA6811 

11/20/93 
1.3 

uo/Ko 

u 
UJ 
u 
u 

UJ 
u 

UJ 
u 
u 
R 
u 
u 
u 
u 
u 
u 

UJ 
R 
u 

UJ 
u 
u 
u 
u 
u 
u 
u 
A 
u 

SSDUP02 ss 23 
HA6812 HA610 

11/20/93 11/20/93 
1.3 ,.. 

un/Kn un/Kn 

u u 
UJ UJ 
u u 

UJ 3.5 J 
UJ UJ 
u u 

UJ UJ 
u u 
u u 
R R 
u u 
u u 
u u 
u u 
u UJ 

UJ UJ 
UJ R 

R u 
u u 

UJ UJ 
UJ UJ 
UJ u 
u 3.4 J 
u u 
u u 
u u 
u u 
R A 
u u 

TB-1119,91""-fe- 1"f2691 
6826 

20/93 
H.A.6826 

11/19/93 
1.0 

U"'f.L 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Hi 
11/ 

~.':=-..c............ 

10 

~~_IL 

u 
lJ 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

2.5 J 
u 
u 
u 
u 
u 
u 
u 
u 
u 



o·iunes and Moore Sample Numbe SS-16 
Labmatory Sample Number HA6804 
Sampling Dale Quant Quant 11/19/93 
Dilution Factor Limit Limit 1.2 
Units un/L , un/Kn un/Kn 
ACID EXTRACTABLE coMPoUND 

2-Chlorophenol 3.9 340 u 
2,4-Dichlorophenol 3.2 280 u 
2,4-Dimethylphenol 3.2 280 u 
4,6-Dinilro - 2- methyphenol 29 2400 u 
2,4-Dinitrophenol 50 4300 u 
2-Nib"ophenol 4.3 370 u 
4-Nitfophenol 2.9 240 u 
4-Chloro-3-methylphenol 3.6 310 u 
Pentach loropheno! 4.3 370 u 
Phenol 1.8 150 u 
2,4,6-Trichlorophenol 3.2 280 u 

. .. 

TABLE 2 {continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

SS-17 SSDUP01 SS-20 SS-21 
HA.6801 HA6803 HA6814 HA6815 

11/19/93 11/19/93 11/20/93 11/20/93 
1.2 10.5 1.2 10.5 

un/Kn ua/Ka ua/Ka ua/Ka 

UJ UJ u u 
UJ UJ u u 
UJ UJ u u 
UJ UJ u u 
UJ UJ u u 
UJ UJ u u 
UJ UJ u u 
UJ UJ u u 
UJ UJ u u 
UJ UJ u u 
UJ UJ u u 

SS-22 
HA6811 

11/20/93 
11.4 

ua/Ka 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

SSDUP02 SS-23 TB-111991 ra--1'12091' 
HA.6812 HA.610 HA.6826 HA.6826 

11/20/93 11/20/93 11/19/93 11/20/93 
1.3 15 1.0 1.0 

un/Kn un/Kn un/l UiJL~.=-· ··- --

UJ u NA NA 
UJ u NA NA 
UJ u NA NA 
UJ u NA NA 
UJ u NA NA 
UJ u NA NA 
UJ u NA NA 
UJ u NA NA 
UJ u NA NA 
UJ u NA NA 
UJ u NA NA 



Dames and Moore Sample Niifflbe SS-18 
laboratory Sample Number HA6804 
Sampling Date Quant Quant 11/19/93 
Dilution Factor limit limit 1.2 
Units u.u/L uo/Ko uo/Ko 

rRfORITY POLLUTANT BASE/NEU RAL EX RACTA ULE COMPO 

Acenaphthene 2.3 220 u 
Acenaphthylene 4.2 410 u 
Anthracene 2.3 220 u 
Benzo{a)anttT scene 9.3 910 261 J 
Benzo(a)pyrene 3.0 290 328 
Benzo(b)fluoranthene 5.7 560 448 J 
Benzo(g ,h,i)perylene 4.9 490 u 
Benzo(k)fluoranthene 3.0 290 u 
bis (2- Chloroethoxy)methane 6.3 620 u 
Bis(2-chloroethyl) ether 6.9 660 u 
bis (2 - chloroisopropyl)ethtw 6.9 660 u 
bis (2- E thylhexyl) p hthalate 12 1200 329 J 
4- Bromophenylphenyl ether 2.3 220 u 
Butylbem::ylphthalate 12 1200 u 
2- Chloronaphthalene 2.3 220 u 
4- Chlorophenylphenyl ethef 5.0 400 u 
Chrysene 3.0 200 374 
Dibenz(a,h)anthracene 3.0 200 u 
1.2-Dichlorobenzene 2.3 220 u 
1,3-Dichtorobenzene 2.3 220 u 
1,4-Dichlorobenzene 5.2 510 u 
3 ,3' -Oichlorobenzidine 19.6 1920 UJ 
Diethy1phthalate 12 1200 u 
Oimethylphthalate 12 1200 u 
Di-n-butylphthalate 12 1200 2120 B 
2,4-Dinitrotoluene 6.8 660 u 
2,6-Dinitrotoluene 2.3 220 u 
Di- n -oc:tylphthalate 12 1200 u 
Fluoranthene 2.6 260 480 
Fluorene 2.3 220 u 
Hexachlorobenzene 2.3 220 u 
Hexachlorobutadiene 1.1 100 u 
Hexachlorocyclopentadiene 12 1200 u 
Hexachloroethane 1.0 100 u 
!ndeno(1,2,3-cd)pyrene 4.4 430 u 
lsophorone 2.6 260 u 
Naphthalene 1.0 100 u 
Nitrobenzene 2.3 220 u 
N-Nitroso-dimethylamine 12 1200 u 
N - Nilroso - di- n - propylamine 12 1200 UJ 
N - Nitroso - diphenylamine 2.3 220 u 
Phenanthrene 6.4 630 237 J 
Pyrene 2.3 220 425 
1,2,4-Trichlorobenzene 2.3 220 u 

continued next page (see last page of table for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

SS-17 SSOUP01 SS-20 SS-21 

HA6801 HA6803 HA6814 HA6815 
11/19/93 11/19/93 11/20/93 11/20/93 

1.2 10.5 1.2 10.5 
uo/K,. uo/Ko uo/Ko uo/Ko 

IJNDS 

UJ UJ u u 
UJ UJ u u 

200 J UJ u u 
1040 J 1720 J u u 
1280 J UJ u u 
2450 J 3350 J u u 

792 J UJ u u 
1090 J UJ u u 

UJ UJ u u 
UJ UJ u u 
UJ UJ u u 
UJ UJ u u 
UJ UJ u u 
UJ UJ u u 
UJ UJ u u 
UJ UJ u u 

1230 J 2040 J u u 
UJ UJ u u 
UJ UJ u u 
UJ UJ u u 
UJ UJ u u 
UJ UJ UJ UJ 
UJ UJ u u 
UJ UJ u u 

1810 JE 1840, 1340 J u 
UJ UJ u u 
UJ UJ u u 
UJ UJ u u 

1720J 3050 J u BMDL J 
UJ UJ u u 
UJ UJ u u 
UJ UJ u u 
UJ UJ u u 
UJ UJ u u 

914 J UJ u u 
UJ UJ u u 

153 J UJ u u 
UJ UJ u u 
UJ UJ u u 
UJ UJ UJ UJ 
UJ UJ u u 

1010 J 1580 J u 19105 J 
1560 J 2640 J u 2250 J 

UJ UJ u u 

SS-22 
HA8811 

11/20/93 
11.4 

uo/Ko 

UJ 
UJ 
UJ 

2590 J 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 

404000 J 
UJ 
UJ 
UJ 
UJ 

2800 J 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 

3800 JE 
UJ 
UJ 
UJ 

5070 J 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 

5100 J 
4000 J 

UJ 

SSDUP02 SS-23 
HA6812 HA610 

11/20/93 11/20/93 
1.3 15 

uo/Ko uo/Ko 

UJ u 
UJ u 
UJ u 

636 J 2650 J 
712 J u 

1380 J u 
UJ u 

580 J u 
UJ u 
UJ u 
UJ u 

436 J u 
UJ u 
UJ u 
UJ u 
UJ u 

791 J 3000 J 
UJ u 
UJ u 
UJ u 
UJ u 
UJ UJ 
UJ u 
UJ u 

1570 JB 3320 J 
UJ u 
UJ u 
UJ u 

1010 J 6070 
UJ u 
UJ u 
UJ u 
UJ u 
UJ u 
UJ u 
UJ u 

282 J u 
UJ u 
UJ u 
UJ UJ 
UJ u 

742 J 6120 J 
1010 J 5180 

UJ u 

TB-111Dlii1 
HA.6826 

11/19/93 
1.0 

uo/l ..• 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

rn-·1 
HAO 

11/21 

' 

-~~·11 .. /93 I 
LO j 

gf!:_ ___ 1! 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

1)ain88--ariid Moore Sample Numbe 
Sam pie Depth 
laboratory Sample Number 
Units 

1'l>RIORITY POLLUTANT INORGANll 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

Quant Quant 
Limit Limit 
u /L u K 

PARAMETERS 

60 
100 
1.0 
2.0 
10 
10 
5.0 

0,20 
20 
5.0 
10 
10 
20 

6000 
1000 
100 
200 

1000 
1000 
500 
60 

1000 
500 

1000 
1000 
2000 

SS-16 
HA6804 

11/19/93 

~~ 
METALS) 

UJ 
BMDLJ 
1500 

55700 J 
600000 J 

78000 
68000 J 

u 
71000 J 

UJ 
3700 

u 
110000 J 

SS-17 
HA6801 

11/19/93 
ug/Kg 

BMDLJ 
3700 
3400 
3800 J 

126000J 
43000 

100000 J 
150 

17000 J 
BMDLJ 
BMDLJ 
BMDLJ 

220000 J 

SSDUP01 
HA8803 

11/19/93 
~_g/_Ko 

BMDL Jj 
6100 
3400 
4500 J 

173000 J 
39000 
94000 J 

190 
15000 J 
BMDL JI 
1300 

u 
210000 ,1 

ss--=-20 
HA8814 

11/20/93 
ug/Kn 

BMDLJ 
4400 

360 
1500 
8900 J 

15000 
11000J 

u 
15000 J 

UJ 
BMDL J 

u 
40000 J 

SS-21 
HA6815 

11/20/93 
ug/Ko 

BMDL J 
BMDLJ 

270 
540 

29000 J 
16000 
45000 J 

250 
7500 J 

BMDLJ 
BMDLJ 

u 
82000 J 

'-­

LEGEND: 
U Compound was not detected at laboratory method detection limit. 
J Estimated value due to limitations identified during the quality assurance review. 
UJ eported method detection limit is estimated due to limitations identified during the quality assurance review. 
B Compound was detected in a laboratory and/or field blank at similar concentrations. May 

represent laboratory and/or field contamination. 
R Unreliable result. Compound may or may not be present. 

Sample analyzed at multiple dilutions. Summary table is a hybrid of diluted and undiluted results. 
No standard available. Compound was qualitatively searched for. 

IND Indeterminate. Standard and/or spikes could not be detected at method detection limit. 
BMDL Below Method Detection Limit reported by laboratay. 

SS-22 
HA6811 

11/20/93 
ugl_Kn 

90000 J 
4300 

690 
5000 

157000 J 
5400 

1260000 J 
130 

11000J 
BMDL J 
BMDLJ 

u 
1570000 J 

Discrepancies may exist between the laboratory data tables and the data validation summary tables due to variations in the rounding of calculations. 

SDUP02 
HA6812 

11/20/93 
_"-'!D/_Ko 

10000 J 
6000 

690 
5800 

130000 J 
42000 

490000 J 
160 

13000 J 
BMDLJ 
1400 J 

u 
1780000 J 

ss=-23 
HA610 

11/20/93 
ug/Ko 

BMDLJ 
9600 
2000 
4300 

57000 J 
32000 

270000 J 
230 

13000 J 
BMDL J 
BMDLJ 

u 
744000 

TB -111 991 TB -11_· -20_·- g·_,_j 
HA6826 HA6826 

11/10/93 11/20/93 
u L -~gfl:,_ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 





DATA VALIDATION/QUALITY ASSURANCE REVIEW 
PHASE U RCRA FACILI'IY INVESTIGATION 

CHEM WASTE MANAGEMENT, INC. • CHICAGO INCINERATOR 
SAMPLE COLLECTION DATES: NOVEMBER 19 • NOVEMBER 21, 1991 

DAMES & MOORE JOB NO.: 13963-055-192 

LABORATORY REPORT No.: 1111445 

INTRODUCTION 

Seven (7) soil samples, one ( 1) groundwater sample and one ( 1) trip­
blank sample were collected and submitted to Environmental Testing Corporation 
(ETC) of Edison, New Jersey (1992 Illinois Certification No. 100224). All samples 
included in this review are listed on Table 1. All soil samples were analyzed for 
priority pollutant volatile organic compounds, semivolatile organic compounds 
(base/neutral and acid-extractable organic compounds) and metals. The trip-blank 
sample was analyzed for priority pollutant volatile organics only. The groundwater 
sample was analyzed for RCRA Appendix IX heated purge and trap volatile organic 
compounds (HP /T VOA) and purge and trap volatile organic compounds (P /T VOA). 
All samples were analyzed following USEPA SW-846 Methodologies. 

A data validation review was performed on all samples prepared under 
a modified CLP-SOW 3/90 CLP-I data deliverable format. Data were examined to 
assess the usability of the results, as well as to assess compliance relative to data 
package deliverable requirements. The organic data review is based upon a rigorous 
review of the reported hold times, surrogate recoveries, blank spike recoveries, matrix 
spike and matrix spike duplicate summaries, blank contaminants, internal standard area 
performance, Gas Chromatography /Mass Spectroscopy (GC/MS) tuning and calibration 
data. 

The inorganic data review is based on a review of the reported hold 
times, blank analysis results, blank spike recoveries, matrix spike and duplicate results, 
calibration results, post-digestion spike recoveries and Inductively Coupled Plasma 
(ICP) serial dilution analysis. 

Details of the data validation/quality assurance review are presented in 
the narrative section of the report. The data is summarized in Table 2 of the report. 
Data qualifiers have been placed next to the results so that the data user can quickly 
assess the qualitative and/or quantitative reliability of the reported result. This report 
was prepared to provide a critical review of the laboratory analysis and reported 
chemical results. Quality assurance reviews of laboratory-generated data routinely 
identify problems associated with analytical measurements, even from the most 
experienced and capable laboratories. 

l 



This review has been performed in accordance with the requirements 
specified in the "Laboratory Data Validation Functional Guidelines for Evaluating 
Organic Analyses" dated February 1988 and "Laboratory Data Validation Functional 
Guidelines for Evaluating Inorganic Analyses" dated July 1988. 

Sample ID 

FG-11GW 
SS-11 
SS-12 
SS-13 
SS-18 
SS-19 
SS-8 
SS-9 
TB121991 

Legend: 

HP/TVOA 
P/T VOA 
PP VOA 
PPBNA 

PP Metals 

HA6541 
HA6816 
HA6817 
HA6818 
HA6822 
HA6823 
HA6824 
HA6825 
HA6828 

= 

= 

TABLE 1 

SAMPLES INCLUDED IN REVIEW 

Date Collected Test Requested 

Laboratory Report No. 101445 

11/19/91 
11/21/91 
11/21/91 
11/21/91 
11/21/91 
11/21/91 
11/21/91 
11/21/91 
11/21/91 

RCRA Appendix IX HP /T VOA & P /T VOA 
PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
PP VOA, PP BNA & PP Metals 
PP VOA 

RCRA Appendix IX Heated Purge and Trap Volatile Organic Compounds 
RCRA Appendix IX Purge and Trap Volatile Organic Compounds 
Priority Pollutant Volatile Organic Compounds 
Priority Pollutant Semivolatile Organic Compounds (Base/Neutral and Acid 
Extractable Organic Compounds 
Priority Pollutant Metals 

GENERAL COMMENTS 

With regard to the data package deliverables, most of the requirements 
were met with the exception of the metals fraction. This reviewer has observed that for 
the ICP concentrations rPported at 10 to 15 times above the method detection limit (M­
DL), the data validation cannot reproduce the laboratory reported results. The 
calculation obtained during data validation is consistently higher than the laboratory 
reported concentration. This is due to the fact that the interelement correction factors 
in the ICP instrument have been externally calculated. Since this external interelement 
correction factor is not available for review, the reported results for low level samples 
cannot be reproduced. It should be noted that positive ICP reported results that are 
significantly above than the MDL were reproduced and validated, since this inter­
element correction factor becomes negligible at higher concentrations. The data review 
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assumes that the low level reported concentrations are correct as reported and it is this 
reviewer's opinion that data usability is not impacted. 

DATA QUALIFIERS 

Overall, the data quality is good. The data validation review has 
identified aspects of the analytical data that require qualification. To confidently use 
any of the data within the data set, the data user should understand the limitations and 
qualifications presented. With regard to data usability, the following qualifiers are 
offered based upon the data provided. 

ORGANIC QUALIFIERS 

Hold Times: 

• Sample SS-8 was initially analyzed within the hold time requirement for 
volatile organics. The sample was re-analyzed due to QC criteria out of 
control limits (surrogate recoveries and internal standard area perfor­
mance). The re-analysis data was reported by the laboratory; however, 
the reanalysis was performed seven (7) days outside the hold time 
requirements. Due to the hold time exceedence, the non-detected 
volatile results for this sample are regarded as unreliable and have been 
flagged (R) on Table 2. 

Blank Contamination: 

• Due to the presence of methylene chloride in the trip-blank sample, TB-
122191, the positive results of this compound in soil samples SS-12 and 
SS-19 are qualitatively questionable and have been flagged (B) on the 
summary tables. 

• Due to the presence of methacrylonitrile in the heated purge and trap 
volatile (HP /T VOA) laboratory blank, associated with the groundwater 
sample FG-llGW, :he positive result of this compound is qualitatively 
questionable and has been flagged (B) on the summary tables. 

Surrogate Recoveries: 

• The semivolatile surrogate, 2-fluorobiphenyl, was recovered outside the 
control limits (high) for all soil samples and may be biased high. No 
qualifier has been applied since only one surrogate per sample is outside 
the control limits. 
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Internal Standards Area Performance: 

• The area count of the volatile internal standard, chlorobenzene-d5, was 
outside the control limits (low) for sample SS-18. The non-detected 
compounds quantitated against this internal standard are regarded as 
estimated values and have been flagged (UJ) on the summary tables. 

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Summary: 

• The HP /T VOA blank spike recoveries of 1,4-dioxane and isobutyl 
alcohol, associated with the groundwater sample FG-llGW were outside 
the control limits (low). The positive and non-detected results of these 
compounds in the sample may be biased low and have been flagged 
(J /UJ) estimated on the summary tables. 

• The HP /T VOA blank spike and matrix spike recovery of acrolein, 
associated with the groundwater sample FG-llGW, was less than 10%. 
The non-detected acrolein result in this sample is regarded as unreliable 
and have been flagged (R) on the summary tables. 

• The semivolatile matrix spiking compound, 1,4-dichlorobenzene, were 
recovered outside the control limits (high) for sample SS-18MSD only 
and may be biased high. No qualifier has been applied since these 
compounds were recovered within control limits in the matrix spiked 
sample. 

Initial and Continuing Calibration Results: 

• Due to the high difference between the initial and continuing calibrations 
response factors (%D > 25% and < 90%) the non-detected results of 
the following compounds are regarded as estimated values and have been 
flagged (UJ) estimated on Table 2. 

Analyte Fraction Associated Samples 

Methylene chloride VOA SS-18 

1,1,2,2-tetrachloroethane VOA FB122191 

Isobutyl alcohol, acetone, VOA FG-llGW 
acelonitrile & acrylonitrile 

4-Nitrophenol BNA SS-13, SS-19 and SS-9 
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• The response factors are less than 0.05 for the initial and continuing 
calibrations of the volatile compound, 2-chloroethylvinyl ether, associated 
with all soil samples and the P /T VOA compound, methyl ethyl ketone, 
associated with the groundwater sample FG-llGW. The non-detected 
results of these compounds are regarded as unreliable and have been 
flagged (R) on the summary tables. 

Additional Comments: 

• As per the requirements, all values calculated below the method 
detection limit should be considered estimated and have been flagged (J) 
on the data table. 

INORGANIC PARAMETER QUALIFIERS 

Hold Times: 

• All samples were digested and analyzed within the required hold time 
criteria for priority pollutant metals. 

Blank Contamination: 

• Trace presence of selenium and silver were found in the metals 
laboratory blank at concentrations below the method detection limits 
(BMDL). The positive results of these analytes in the sample reported as 
BMDL are qualitatively questionable and have been flagged (B) on the 
summary table. The positive results above the method detection limits 
are regarded as "real values" and no qualifier has been applied. 

Instrument Calibration and Verification: 

• The initial and continuing calibration verification recoveries of all metals 
were reported within control limits. 

ICP Serial Dilution Results: 

The ICP serial dilution analyses of cadmium, chromium, lead and zinc, 
associated with sample SS-11 were outside the control limits. The 
positive results of these analytes for the sample have been flagged (J) 
estimated on the summary table. 



Matrix Spike (MS) and Duplicate (DU) Summary: 

Due to the low matrix spike recoveries of selenium and chromium in 
sample SS-1 lMS, the positive results of these analytes in the unspiked 
sample may be biased low have been flagged (J) estimated. 

• Due to the high matrix spike recovery of mercury in sample SS-1 lMS, the 
positive result of this analyte in the unspiked sample may be biased high 
and has been flagged (J) estimated. 

• Due to the high relative percent differences (RPD) associated with the 
duplicate analyses of lead, arsenic and selenium in sample SS-11D, the 
positive results of these analytes in the sample have been flagged (J) 
estimated. 

Post -Digestion Spike Recoveries: 

• The post-digestion spike recoveries of selenium for samples SS-12, SS-18, 
SS-9 and SS-13 were outside the control limits (low). The positive and 
non-detected selenium results for these samples may be biased low and 
have been flagged (J/UJ) estimated. 

Additional Comments: 

• The laboratory reports several inorganic results as below the method 
detection limit (BMDL). These are reported as BMDL on Table 2. The.­
actual concentrations are not calculated during the data validation review 
since the interelement coefficient factors were not provided. 



TABLE 2 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

Dames and Moore Sample Number 
Laboratory Sample Number 
Sampling Date Quant 

Dilution Factor Limit 
Units u-'L 
APPENDIX IX HEATED PIT VOLATILE COMP UNDS 

Acetonitrile 15 

Acrolein 20 
Acrylonitrile 10 
1,4-Dioxane 300 
Ethyl cyanide 40 

lsobutyl alcohol 230 
Methacrylonitrile 110 

continued next page {S-ee last page oH8.ble for notes) 

FG-11GW 
HA6541 
11/19/91 

20 
u-'l 

722 
R 
u 

756 J 
u 

UJ 
59 JB 



TABLE 2 {continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

Dames and Moore Sample Number 
laboratory Sample Number 
Sampling Date Quant 
Dilution Factor Limit 
Units u-'l 
APPENDIX IX P/T VOLATILE COMPOUNDS 

Acetone 10 
Benzene 4,4 
Brornoform 4,7 
Carbon disulfide 10 
Carbon Tetrachloride 2,8 
Chlorobenzene 6,0 
2-Chloro-1,3-butadiene -
Chlorodibromomethane 3.1 
Chloroethane 10 
Chloroform 1.6 
3-Chloropropene 10 
Dichlorobromornethane 2.2 
Dichlorodifluoromethane 10 
1,2- Dibromo- 3- chloropropane 10 
1,2-Dibromoethane 10 
1,4-Dichloro-2-butene 10 
1, 1 -Dichloroethane 4.7 
1,2-0ichloroethane 2.8 
1, 1 - Dichloroethene 2,8 
1,2-Dichloropropane 6,0 
cis- 1 ,3-Dichloropropene 5,0 
trans-1,3-0ichloropropene 10 
Ethyl benzene 7,2 
Ethyl methacrylate 10 
2-Hexanone 10 
lodomethane 10 
Methyl bromide 10 
Methyl chloride 10 
Methylene Chloride 2,8 
Methyl isobutyl ketone 10 
Methyl ethyl ketone 10 
Methyl methacrylate 10 
Pentachloroethane -
Styrene 10 
1, 1,2,2-Tetrachloroethane 4.1 
Tetrachloroethene 4.1 

continuedrl8xt pag8 (see last page of table for notes) 

FG-11GW 
HA6541 
11/19/91 

100 
u-'L 

950 J 
u 
u 
u 
u 

UJ 
u 
u 
u 
u 

UJ 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

478 B 
5380 

A 
u 
u 

UJ 
UJ 
UJ 



TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

Dames and Moore Sample Number 
Laboratory Sample Number 
Sampling Date Quant 
Oil ution Factor Limit 
Units u-'L 

FG-11GW 
HA6541 
11/19/91 

100 
un/L 

APPENDIX IX P/T VOLATILE COMPOUNDS (c ontinue ) 

Toluene 6.0 UJ 
1,2-Dichloroethene (trans) 1.6 u 
1, 1, 1-Trichloroethane 3.8 u 
1, 1,2-Trichloroethane 5.0 u 
1 ,2,3- Trichloropropane 10 u 
Trichloroethane 1.9 UJ 
Trichlorofluoromethane 10 u 
Vinyl acetate 10 u 
Vinyl Chloride 10 u 
m-Xylene 10 UJ 
o,p-Xylenes 10 UJ 

continued next page (see last page of table for notes) 



Dames and Moore Sampht Number 
Laboratory Sample Number 
Sampling Date Quant 

Dilution Factor Limit 
Units ""'L 
PRIORITY POLLUTANT P{T VOLATILE COMi OUNDS 

Benzene 4.4 
Bromoform 4.7 
Carbon Tetrachloride 2.8 
Chlorobenzene 8.0 
Chlorodibromomethane 3.1 
Chloroethane 10 
2- Chloroethylvinyl ether 10 
Chloroform 1.6 
Dichlorobromomethane 2.2 
Dichlorodifluoromethane 10 
1,2-Dibromoethane 10 
1, 1-Dichloroethane 4.7 
1,2-0ichloroethane 2.8 
1, 1-0ichloroethene 2.8 
1,2-Dichloropropane 6.0 
cis-1,3-0ichloropropene 5.0 
trans-1,3-Dichloropropene 10 
Ethylbenzene 7.2 
Methyl bromide 10 
Methyl chloride 10 
Methylene Chloride 2.8 
1,1,2,2-Tetrachloroethane 4.1 
Tetrachloroethene 4.1 
Toluene 8.0 
1,2-Dichloroethene (trans) 1.6 
1, 1, 1-Trichloroethane 3.8 
1, 1,2-Trichloroethane 5.0 
Trichloroethene 1.9 
Trich\orofluoromethane 10 
Vinyl Chloride 10 

continued next pa·ge·-(MO i&Sfj:JBQO··ottabl9 for notes) 

Quant 
Limit 
un/Kn 

4.4 
4.7 
2.8 
6.0 
3.1 
10 
10 
1.6 
2.2 
10 
10 
4.7 
2.8 
2.8 
8.0 
5.0 
10 
7.2 
10 
10 
2.8 
4.1 
4.1 
6.0 
1.6 
3.8 
5.0 
1.9 
10 
10 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

SS-8 SS-9 SS-11 
HA6824 HA6825 HA.6816 

11/21/91 11 /21 /91 11 /21 /91 
1.6 1.4 1.2 

u-'Kn ua/Ka un/Ka 

R u u 
R u u 
R u u 
R u u 
R u u 
A u u 
A A R 
A u u 
A u u 
A u u 
A u u 
A u u 
R u u 
A u u 
R u u 
R u u 
R u u 
A u u 
R u u 
R u u 
R u u 
R u u 
R u u 
R u u 
R u u 
R u u 
R u u 
R u u 
R u u 
R u u 

ss-12 SS-13 SS-18 SS-19 TB112191 
HA6817 HA6818 HA6822 HA6823 HA6828 

11/21/91 11/21/91 11/21/91 11 /21 /91 11/21/91 

1.2 5.0 1.2 1.2 1.0 

ua/Ka un/K,. un/Kn ---- u-'L 

u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
A R A A u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u u u u u 
u 16.0 B UJ 3.95 8 2.0 J 
u u u u UJ 
u u u u u 
u u UJ u u 
u u UJ u u 
u u UJ u u 
u u UJ u u 
u u u u u 
u u u u u 
u u u u u 



Dames and Moore Sample Number 
Laboratory Sample Number 
Sampling Dale Quant 
Dilution Factor Limit 
Units u-" 
ACID EXTRACTABLE COMPOUNDis 

2-Chlorophenol 3.9 
2,4-Dichlorophenol 3.2 
2,4-Dimethylphenol 3.2 
4,6- Dinitro- 2- methyphenol 29 
2,4-Dinitrophenol 50 
2- Nitrophenol 4.3 
4- Nitrophenol 2.9 
4- Chloro -3-methylphenol 3.6 
Pentachlorophenol 4.3 
Phenol 1.8 
2,4,6-Trichlorophenol 3.2 

continued next page (see i&SffJ&Q-8 of table for notes) 

Quant 
Limit 
u- 1Kn 

340 
280 
280 
2400 
4300 
370 
240 
310 
370 
150 
280 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

SS-8 SS-9 SS-11 
HA6824 HA6825 HA6816 

11/21/91 11 /21 /91 11/21/91 
16 14 12 

uo/Ko un/Ko un/Kn 

u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

SS-12 SS-13 SS-18 SS-19 TEU12191 

HA6817 HA6818 HA6822 HA.6823 HA6828 

11/21 /91 11/21/91 11 /21 /91 11 /21 /91 11/21/91 

12 1 2 12 12 NA 
un/Kg un/Kn un/Kn yn/Kn u•IL 

u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u UJ u UJ NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 



Dames and Moore Sample Number 
laboratory Sample Number 
Sampling Date Quant 
Dilution Factor limit 
Units u•IL 
PRfORiTY POLLUTANT BASE/NEiJTRAL EXT ACTAI 

Acenaphthene 2.3 
Acenaphthylene 4.2 
Anthracene 2.3 
Benzo(a) anthracene 9.3 
Benzo(a) pyrene 3.0 
Benzo(b )fluoranthene 5.7 
Benzo(g ,h,i)perylene 4.9 
Benzo(k)fluoranthene 3.0 
bis(2- Chloroethoxy)methane 6.3 
Bis(2- chloroethyl) ether 6.6 
bis(2- chloroisop ropyl)ether 6.8 
bis(2- Ethylhexyl)phthalate 12 
4- Bromophenylphenyl ether 2.3 
B utylbenzylphthalate 12 
2 - Chloronaphthalene 2.3 
4- Chlorophenylphenyl ether 5.0 
Chrysene 3.0 
Dibenz(a,h)anthracene 3.0 
1,2-Dichlorobenzene 2.3 
1,3-Dichlorobenzene 2.3 
1,4-Dichlorobenzene 5.2 
3,3' - Dichlorobenzidine 19.6 
Diethylphthalate 12 
Dimethylphthalabe 12 
Di-n -butylphthalate 12 
2,4-0initrotoluene 6.8 
2,6-0initrotoluene 2.3 
Di- n -octylphthalate 12 
Fluoranthene 2.8 
Fluorene 2.3 
Hexachlorobenzene 2.3 
Hexachlorobutadiene 1.1 
Hexachlorocyclopentadiene 12 
Hexachloroethane 1.9 
lndeno(1,2,3-cd)pyrene 4.4 
lsophorone 2.6 
Naphthalene 1.9 
Nitroben:zene 2.3 
N-Nitroso-dimethylamine 12 
N- Nitroso - di-n-propylamine 12 
N-Nitro so- diphenylamine 2.3 
Phenanthrene 6.4 
Pyrene 2.3 
1,2,4-Trichlorobenzene 2.3 

continued next p"aQe (see last page of table for notes) 

Quant 
limit 
un/Kn 
ECOM 

220 
410 
220 
910 
290 
560 
480 
290 
620 
660 
660 

1200 
220 

1200 
220 
490 
290 
290 
220 
220 
510 

1920 
1200 
1200 
1200 
680 
220 

1200 
260 
220 
220 
100 

1200 
190 
430 
200 
190 
220 

1200 
1200 
220 
630 
220 
220 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

SS-8 SS-9 SS-11 
HA6824 HA.6825 HA.6816 

11/21/91 11 /21 /81 11 /21 /91 
16 14 12 

un/Kn ua/Ka ua/Ka 
ouNDs 

u u u 
u u u 
u u u 

4500 J 2068 J 2600 J 
u u u 

7550 J u 3250 J 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

5770 2534 J 3020 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u 7g3 J u 
u u u 
u u u 
u u u 

9380 5320 4510 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

7733 J 4082 J 2687 J 
7750 4520 4080 

u u u 

SS-12 SS-13 SS-18 SS-19 TB112191 
HA6817 HA6818 HA.6822 HA.6823 HA.6828 

11/21/91 11 /21 /91 11 /21 /91 11 /21 /91 11 /21 /01 
12 12 12 12 NA 

__ uRilS.R_ u-=- un/Kn un/Kn u•ll 

u u u u NA 
u u u u NA 
u u u u NA 
u 1490 J u 3630 J NA 
u u u 2760 J NA 
u u u 3700 J NA 
u u u u NA 
u u u 2230 J NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u 1770 J u 4100 NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 

2238 J 1293 J 2588 J 1230 J NA 
u u u u NA 
u u u u NA 
u u u u NA 

2190 J 3240 1282 J 7870 NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u u u u NA 
u 2573 J 1410 J 5012 J NA 

1952 J 2960 1576 J 6570 NA 
u u u u NA 



Darnen and Moore Samp'8 Number 
Laboratory Sample Number Quant Quant 

TABLE 2 {continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

SS-8 SS-9 SS-11 
HA6824 HA6825 HA6816 

ss 12 
HA6817 

Sampling Date Limit Limit 11/21/91 11/21/91 11/21/91 11 /21 /91 
Units ua/L uaKa ua/Ka ua/Ka 
PRIORITY POLLUTANT INORGANIC PARAM TEAS ( ETALS 

Antimony 60 6000 BMOLJ BMDLJ 
Arsenic 100 1000 5100 15000 
Beryllium 1.0 100 710 850 
Cadmium 2.0 200 2500 3400 
Chromium 10 1000 34000 44000 
Copper 10 1000 34000 67000 
Lead 5.0 500 120000 140000 
Mercury 0.20 80 160 230 
Nickel 20 1000 19000 33000 
Selenium 5.0 500 u BMDL JE 
Silver 10 1000 BMOL JB BMDL JE 
Thallium 10 1000 u u 
Zinc 20 2000 150000 514000 

LEGEND: 
Compound was not detected at laboratory method detection limit. LI 

J Estimated value due lo limitations identlied during the quality assurance review. 

ua/Ka 

u 
23000 J 

540 
2700 J 

32000 J 
48000 

240000 J 
770J 

24000 
BMOLJB 
BMDL JE 

LI 
170000 J 

UJ 
B 

eported method detection limit is estimated due to limitations identlied during the quality assurance review. 
Compound was detected in a laboratory and/or field blank at similar concentrations. May 
represent laboratory and/or field contamination. 

R Unreliable result. Compound may or may not be present. 
Sample analyzed at multiple dilutions. Summary table is a hybrid of diluted and undiluted results. 
No standard available. Compound was qualitatively searched for. 

IND Indeterminate. Standard and/or spikes could not be detected at method detection limit. 
BMDL Below Method Detection Limit reported by laboratory. 

ua/Ka 

u 
5600 

540 
2900 

17000 
43000 

130000 
370 

11000 
BMDL JE 
BMDL JE 

LI 
230000 

SS-13 SS-18 
HA6818 HA.6822 

11/21/01 11/21/91 
ua/Ka """'" 

LI 9100 
4200 22000 

500 2000 
3200 12000 

14000 803000 
46000 44000 

160000 66000 
260 440 

18000 13000 
BMOLJ8 BMDLJB 
BMDL JB 2300 

LI LI 
220000 130000 

Discrepancies may exist between the laboratory data tables and the data validation summary tables due to variations in the rounding of calculations. 

SS-19 TB112191 
HA.6823 HA6828 

11/21/91 11 /21/91 
ua/Ka ua/L 

LI NA 
18000 NA 

860 NA 
3300 NA 

42000 NA 
54000 NA 

290000 NA 
540 NA 

26000 NA 
LI NA 

BMDL JE NA 
BMOLJ NA 

293000 NA 





DATA VALIDATION/QUALITY ASSURANCE REVIEW 
PHASE II RCRA FACILITY INVESTIGATION 

CHEM WASTE MANAGEMENT, INC. - CHICAGO INCINERATOR 
SAMPLE COLLECTION DATES: DECEMBER 2 THROUGH Hl, 1991 

DAMES & MOORE JOB NO.: 13963-055-192 

LABORATORY REPORT Nos.: 101462, 101467, 
101474, 101476 & 101481 

INTRODUCTION 

Twenty (20) groundwater sample, plus one (1) field-duplicate sample, two 
(2) field-blank samples and five (5) trip-blank samples were collected and submitted to 
Environmental Testing Corporation (ETC) of Edison, New Jersey (1992 Illinois 
Certification No. 100224). All samples included in this review are listed on Table l. The 
groundwater and field-blank samples were analyzed for RCRA Appendix IX heated purge 
and trap volatile organic compounds (HP/T VOA), purge and trap volatile organic 
compounds (PIT VOA), semivolatile organic compounds (base/neutral and acid-extractable 
organic compounds) and metals. The trip-blank samples were analyzed for RCRA 
Appendix IX HPT and PIT volatile organic compounds only. All samples were analyzed 
following USEPA SW-846 Methodologies. 

A data validation review was performed on all samples prepared under a 
modified CLP-SOW 3/90 CLP-I data deliverable format. Data were examined to assess 
the usability of the results, as well as to assess compliance relative to data package 
deliverable requirements. The organic data review is based upon a rigorous review of the 
reported hold times, surrogate recoveries, blank spike recoveries, matrix spike and matrix 
spike duplicate summaries, blank contaminants, internal standard area performance, Gas 
Chromatography/Mass Spectroscopy (GC/MS) tuning and calibration data. 

The inorganic data review is based on a review of the reported hold times, 
blank analysis results, blank spike recoveries, matrix spike and duplicate results, calibration 
results, post-digestion spike recoveries and Inductively Coupled Plasma (ICP) serial dilution 
analysis. 

Details of the data validation/quality assurance review are presented in the 
narrative section of the report. The data is summarized in Table 2 of the report. Data 
qualifiers have been placed next to the results so that the data user can quickly assess the 
qualitative and/or quantitative reliability of the reported result. This report was prepared 
to provide a critical review of the laboratory analysis and reported chemical results. 
Quality assurance reviews of laboratory-generated data routinely identify problems 
associated with analytical measurements, even from the most experienced and capable 
laboratories. 
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This review has been performed in accordance with the requirements 
specified in the "Laboratory Data Validation Functional Guidelines for Evaluating Organic 
Analyses" dated February 1988 and "Laboratory Data Validation Functional Guidelines for 
Evaluating Inorganic Analyses" dated July 1988. 

Sample ID 

FG-14 

TB-120391 

FG-13GW 

G314 

G307 

GWDUP02 

G342 

G344 

G332 

TB-120591 

HA6544 

HA6591 

HA6545 

HA6547 

HA6548 

HA6549 

HA6550 

HA6551 

HA6554 

HA6592 

GWFBl2069! HA6584 

GWTBl2069! HA6593 

G343 

G347 

G305 

HA6552 

HA6553 

HA6556 

TABLE 1 

SAMPLES INCLUDED IN REVIEW 

Date Collected Test Requested 

Log Link No. 101462 

12/02/91 

12/02/91 

RCRA Appendix IX HPIT VOA, PIT VOA, BNA & 
Metals 
RCRA Appendix IX HP/T VOA & PIT VOA 

Log Link No. 101467 

12/02/91 

12/05/91 

12/05/91 

12/05/91 

12/05/91 

12/05/91 

12/05/91 

12/05/91 

RCRA Appendix IX HPIT VOA, PIT VOA, BNA & 
Metals 
RCRA Appendix IX HPIT VOA, PIT VOA, BNA & 
Metals 
RCRA Appendix IX HPIT VOA, PIT VOA, BNA & 
Metals 
RCRA Appendix IX HPIT VOA, PIT VOA, BNA & 
Metals 
RCRA Appendix IX HPIT VOA, PIT VOA, BNA & 
Metals 
RCRA Appendix IX HPIT VOA, PIT VOA, BNA & 
Metals 
RCRA Appendix IX HPIT VOA, PIT VOA, BNA & 
Metals 
RCRA Appendix IX HPIT VOA & PIT VOA 

Log Link No. 101474 

12/06/91 

12/06/91 

RCRA Appendix IX HPIT VOA, PIT VOA, BNA & 
Metals 
RCRA Appendix IX HPIT VOA & PIT VOA 

Log Link No. 101476 

12/09/91 

12/09/91 

12/09/91 

RCRA Appendix IX HPIT VOA, PIT VOA, BNA & 
Metals 
RCRA Appendix IX HPIT VOA, PIT VOA, BNA & 
Metals 
RCRA Appendix IX HPIT VOA, PIT VOA, BNA & 
Metals 
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Sample ID 

G348 

FG-15GW 

G330 

G303 

G349 

GWFB120991 

TB120991 

G308 

G337 

G324 

G302 

G318 

TB121091 

HP/TVOA 
P/TVOA 
BNA 

HA6562 

HA6563 

HA6564 

HA6569 

HA6570 

HA6585 

HA6594 

HA6558 

HA6561 

HA6566 

HA6567 

HA6568 

HA6595 

= 

= 

Date Collected Test Requested 

Log Link No. 101476 (continued) 

12/09/91 

12/09/91 

12/09/91 

12/09/91 

12/09/91 

12/09/91 

12/09/91 

RCRA Appendix IX HP /T VOA, P /T VOA, BNA & 
Metals 
RCRA Appendix IX HP /T VOA, P /T VOA, BNA & 
Metals 
RCRA Appendix IX HP /T VOA, P /T VOA, BNA & 
Metals 
RCRA Appendix IX HP /T VOA, P /T VOA, BNA & 
Metals 
RCRA Appendix IX HP /T VOA, P /T VOA, BNA & 
Metals 
RCRA Appendix IX HP /T VOA, P /T VOA, BNA & 
Metals 
RCRA Appendix IX HP /T VOA & P /T VOA 

Log Link No. 101481 

12/10/91 

12/10/91 

12/10/91 

12/10/91 

12/10/91 

12/10/91 

RCRA Appendix IX HP /T VOA, P /T VOA, BNA & 
Metals 
RCRA Appendix IX HP /T VOA, P /T VOA, BNA & 
Metals 
RCRA Appendix IX HP /T VOA, P /T VOA, BNA & 
Metals 
RCRA Appendix IX HP /T VOA, P /T VOA, BNA & 
Metals 
RCRA Appendix IX HP /T VOA, P /T VOA, BNA & 
Metals 
RCRA Appendix IX HP /T VOA & P /T VOA 

RCRA Appendix IX Heated Purge and Trap Volatile Organic Compounds 
RCRA Appendix IX Purge and Trap Volatile Organic Compounds 
RCRAAppendix IX Semivolatile Organic Compounds (Base/Neutral and Acid­
Extractable Organic Compounds) 

GENERAL COMMENTS 

With regard to the data package deliverables, most of the requirements 
were met with the exception of the following anomalies noted during the data 
validation review. Please note that these deficiencies do not impact the data usability: 

• This reviewer has observed that for the ICP concentrations reported at 
10 to 15 times above the method detection limit (MDL), the data 
validation cannot reproduce the laboratory reported results. The 
calculation obtained during data validation is consistently higher than the 
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laboratory reported concentration. This is due to the fact that the inter• 
element correction factors in the ICP instrument have been externally 
calculated in the system. Since this external interelement correction 
factor is not available for review, the reported results for low level 
samples cannot be reproduced. It should be noted that positive ICP 
reported results that are significantly above than the MDL (approximate• 
ly 100 times higher or more) were reproduced and validated, since this 
interelement correction factor becomes negligible at higher concentra• 
tions. The data review assumes that the low level reported concentra• 
tions (10 to 15 times the MDL) are correct as reported and it is this 
reviewer's opinion that data usability is not impacted. 

• In the heated purge and trap volatile (HP /T VOA) analysis, the 
concentration of acetonitrile of sample 0344 was reported as 51.2 ug/L. 
The data validation review has calculated an acetonitrile concentration 
of 63.96 ug/L for this sample. 

• Sample FG-13GW was reanalyzed for sernivolatile organics at 1:20 and 
1:200 dilutions due to target compound concentrations exceeding the 
linear calibration range requirements. The tune and calibration data 
were provided for the initial and 1:20 dilution analyses; however, the tune 
and calibration data associated with the 1:200 dilution analyses were not 
provided for review. Therefore, no comments can be offered regarding 
the compound compliance criteria associated with results quantitated 
from this 1:200 dilution analysis. 

DATA QUALIFIERS 

The data validation review has identified aspects of the analytical data 
that require qualification. To confidently use any of the data within the data set, the 
data user should understand the limitations and qualifications presented. With regard 
to data usability, the following qualifiers are offered based upon the data provided. 

ORGANIC QUALIFIERS 

Hold Times: 

• All samples were analyzed and/or extracted within the required hold 
time criteria for all organic parameters. 



Blank Contamination: 

• No blank contaminants have been identified in the volatile and semivola­
tile laboratory blanks, as well as the field and trip-blank samples, for the 
samples reviewed. 

Surrogate Recoveries: 

• The volatile surrogates, toluene-d8 and bromofluorobenzene (BFB), were 
recovered outside the control limits (high) for sample G332(1:20DL). 
The positive results quantitated from this dilution analysis may be biased 
high and have been flagged (J) estimated. 

• The volatile surrogate, toluene-d8, was recovered outside the control 
limits (low) for sample FG-14(1:l00DL). The positive and non-detected 
results quantitated from this initial dilution analysis may be biased low 
and have been flagged (J /UJ) estimated on the summary tables. 

• All semivolatile surrogates for sample G305 were recovered less than 
10%. This samples was reanalyzed with all surrogates recovered less 
than 10% which indicates a possible matrix effect. The initial analysis was 
reported by the laboratory. The non-detected semivolatile results for this 
sample are regarded as unreliable ( compound may or may not be 
present) and have been flagged (R) on the summary tables. 

• The semivolatile surrogates, phenol for sample FG-14, nitrobenzene-d5 
for samples FG-13GW and G308; 2,4,6-tribromophenol for samples G343 
and G347; and 2-fluorobiphenyl for sample GWDUP02, were outside the 
control limits (high) and may be biased high. No qualifier has been 
applied since only one surrogate per sample is outside the control limits. 

• The semivolatile surrogate, 2-fluorobiphenyl, was recovered outside the 
control limits (low) for sample G344 and may be biased low. No 
qualifier has been applied since only one surrogate per sample is outside 
the control limits. 

Internal Standard Area Counts: 

• The area counts of the semivolatile internal standards, naphthalene-dB 
for samples FG-14 and FG-13GW, and phenanthrene-dlO, chrysene-d12 
and perylene-d12 for samples G348 and 0324, were outside the control 
limits (low). The positive and non-detected compounds quantitated 
against these internal standards are regarded as estimated values and 
have been flagged (J/UJ) on the summary tables. 
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The area counts of the semivolatile internal standards, chrysene-dl2 and 
perylene-dl2 were outside the control limits (high) for samples G337 and 
G302. The positive and non-detected compounds quantitated against 
these internal standards are regarded as estimated values and have been 
flagged (J /UJ) on the summary tables. 

Matrix Spike and Matrix Spike Duplicate Summary (MS/MSD): 

• The blank spike recoveries of all HP /T VOA compounds, associated with 
the analysis of samples 0343, 0347, 0305, 0348, FO-15OW, 0330, 0303 
and G349, were outside the control limits (high). The positive HP /T 
VOA results may be biased high and have been flagged (J) estimated on 
the summary tables. There is no impact on the non-detected results and 
no qualifier has been applied. 

• The semivolatile blank spike recoveries of butylbenzylphthalate, p· 
chloroaniline, di-n-butyl phthalate, 3,3' -dichlorobenzidine, 4-nitrophenol, 
phenol and isophorone, associated with samples FG-14, FO-13OW, 0314, 
0307, OWDUP02, 0342, 0344, 0332 and OWFB120691, were recovered 
outside the control limits (low). The positive and non-detected results 
of these compounds in the aforementioned samples are regarded as 
estimated values and have been flagged (J /UJ) on the summary table. 

• The semivolatile blank spike recoveries of aniline, butylbenzylphthalate, 
di-n-butyl phthalate, 3,3' -dichlorobenzidine, 4-nitrophenol and phenol, 
associated with samples 0343, 0347, 0305, 0348, FO-15OW, 0330, 
0303, 0349, GWFB120991, 0308, G337, G324, G302 and G318 were 
recovered outside the control limits (low). The positive and non-detected 
results of these compounds in these samples are regarded as estimated 
values and have been flagged (J/UJ) on Table 2. 

• The semivolatile blank spiking compounds, diethyl phthalate and 
dimethyl phthalate, associated with all samples were recovered less than 
10%. The non-detected results in all samples are regarded as unreliable 
and have been flagged (R) on Table 2. 

• The reproducibility of the volatile matrix spiking compound, iodomethane 
for sample G343 is poor. The non-detected result of this compound in 
the sample is regarded as an estimated value and has been flagged (UJ) 
on the summary tables. 

• The acid-extractable matrix spiking compounds, phenol and 4-nitro­
phenol, were not recovered (0%) for samples G342MS/MSD. Since the 
concentration of phenol in the unspiked sample is greater than 4 times 
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the spike-added concentration, no qualifier has been applied. For 4-
nitrophenol, however, the non-detected result of this compound in the 
unspiked sample is regarded as unreliable and has been flagged (R) on 
Table 2. 

• The semivolatile matrix spiking compound, 2-chlorophenol and 1,2,4-
trichlorobenzene, were recovered outside the control limits (high) for 
samples G342MS/MSD and may be biased high. No qualifier has been 
applied to 2-chlorophenol since the concentration of this compound in 
the unspiked sample is greater than 4 times the spike-added concentra­
tion. likewise, no qualifier has been applied to 1,2,4-trichlorobenzene 
since this compound was non-detected in the unspiked sample. 

• The semivolatile matrix spiking compounds, 1,2,4-trichlorophenol and 4-
chloro-3-methylphenol, were recovered outside the control limits (high) 
for samples G349MS/MSD and may be biased high. No qualifier has 
been applied since these compounds were non-detected in the unspiked 
sample. 

• Sample GWDUP02 was collected and submitted to the laboratory as a 
blind field-duplicate of sample G342. The reproducibility of the organic 
results are good, providing a positive indication of the field techniques 
and laboratory precision associated with the samples. 

Initial and Continuing Calibrations: 

• Sample G332 was reanalyzed at a 1:20 dilution for HP /T VOA due to 
target compound concentrations exceeding the linear calibration range 
requirements. The HP /T VOA results for this sample is a hybrid of both 
the initial (1:5 dilution) and 1:20 dilution reanalyses. 

• Sample FG-14 was analyzed at 1:200 dilution for HP/T VOA and no 
water soluble target compounds have been identified. Although the total 
ion chromatogram of this sample contained high peaks of non-HP /T 
VOA compounds, good laboratory pra~tice calls for reanalysis of this 
samples at a lower dilution when target compounds have not been 
detected. 

• Samples FG-14, GWDUP02 and G332 were reanalyzed at higher 
dilutions for P /T VOA due to target compound concentrations exceeding 
the linear calibration range requirements. The reported results from 
these samples are a hybrid of both initial and dilution analyses. 

7 



• Samples FG-14, FG-13GW, GWDUP02, G342, G344, G332, G348, G349 
and 0308 were reanalyzed for semivolatiles at higher dilutions due to 
target compound concentrations exceeding the linear calibration range 
requirements. The semivolatile results for these samples are a hybrid of 
the initial and dilution analyses. 

• Due to the high difference between the initial and continuing calibrations 
response factors (%D > 25% and < 90%), all positive results for the 
following volatile compounds have been flagged (J) estimated. The 
actual detection limit may be higher than reported and have been flagged 
(UJ) estimated on the summary tables. 

Compound Log Link Associated Sample 

All HP/T VOA Cmpds. 101481 All Field Samples 

Acetonitrile & 101462 TB-120391 
Acrylonitrile 101467 FG-13GW, G314, G307, GWDUP02, G342, 

G344, G332 & TB-120591 
101474 TB-120691 
101476 G343, G347, G305, G348, FG-15GW, G330, 

G303 & G349 
101481 TB-1209991, TB-121091 & GWFB-120991 

Methacrylonitrile 101462 TB-120391 
101467 FG-13GW, G314, G307, GWDUP02,G342, 

G344, G332 & TB-120591 
101474 TB120691 

Acetone· 101467 FG-13GW, G314, G342, G344, G332, TB1205-
91 & FB120691 

101476 G343, G347, G348, G305, FG-15GW, G330, 
G303 & G349 

101481 All Samples 

lodomethane 101476 G349 
101481 G324, G302 & G318 

• The percent differences between the initial and continuing calibration 
response factors of the HP /T VOA compounds, acrolein and acryloni­
trile, associated with samples 0308, 0337, 0324, 0302 and 0318, were 
greater than 90%. The non-detected results of these compounds are 
regarded as unreliable and have been flagged (R) on Tabk2. 

• Due to the high difference between the initial and continuing calibration 
response factors (%D > 25% and < 90%), all positive results for the 
following semivolatile compounds have been flagged (J) estimated. The 



actual detection limit may be higher than reported and have been flagged 
(UJ) estimated on the summary tables. 

Compound Log Link 

N-Nitrosodi-n-propyl- 101467 
amine 101474 

101476 

101481 

2,4-Dinitrophenol 101467 
101474 
101476 

101481 

m-Nitroaniline , 3-Nitro- 101467 
aniline, 2, 4-Dinitrotoluene, 
2,3,4,6-tetrachlorophenol & 
4,6-Dinitro-o-cresol 

Pyridine, Hexachloro- 101476 
cyclopentadiene, 
3,3'-Dichlorobenzidine & 
7,12-Dimethylbenzo(a)anthracene 

Hexachlorobenzene 101476 

101481 

Associated Sample 

G307 & G342 
GWFB120691 
G349, G343, G347, G348, 
FG-15GW, G330 & G303 
GWFB120991, G308, G324 
& G318 

G307 
GWFB120691 
G343, G347, G348, FG-
15GW, G330 & G303 
GWFB120991, G308, G324 
& G318 

G342 

G349 

G343, G347, G348, FG-15GW, G330 
& G303 
GWFB120991, G308, G324, G318, 
G337 & G302 

• The response factors of the volatile compounds, acrolein and methyl ethyl 
ketone (MEK) in both the initial and continuing calibrations associated 
with all samples are less than 0.05. Positive results of these compounds 
may be biased low and have been flagged (J) estimated. The non­
detected results are regarded as unreliable and have been flagged (R) on 
."able 2. 

• The response factors of the following semivolatile compounds, in the 
initial and continuing calibrations associated with the samples are less 
than 0.05. Positive results of these compounds may be biased low and 
have been flagged (J) estimated. The non-detected results are regarded 
as unreliable and have been flagged (R) on the summary table. 
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Compound 

Dimethylbenzidine 

Hexachlorophene 

Additional Comments: 

Log Link Associated Sample 

101476 G343, G347, G348, FG-15GW, G330, G303 & 
G349 

101481 GWFB120991, G308, G324, G318, G337 & 
G302 

All Log Links All Samples 

• As per the requirements, all values calculated below the method 
detection limit should be considered estimated and have been flagged (J) 
on the data table. 

INORGANIC PARAMETER QUALIFIERS 

Hold Times: 

• All samples were digested and analyzed within the required hold time 
criteria for the metals analyses. 

Blank Contamination: 

• Trace presence of metal analytes were identified in the laboratory blanks, 
as well the field-blank samples, at below the method detection limits_ 
(BMDL). The positive results of these analytes reported as BMDL are 
qualitatively questionable and have been flagged (B) on the summary 
tables. The positive results reported above the method detection limits 
(MDL) are regarded as "real" and no qualifier has been applied. The 
following samples have been flagged (B) on the summary tables. 

Analyte Log Link No. Associated Sample 

Antimony 101467 G314 
.01481 G337 

Copper 101476 FG-15GW 

Lead 101462 FG-14 
101467 FG-13GW, G314, G307, GWDUP02, G342 & 

G344 
101476 G343, G348, FG-15GW, G330, G303 & G349 
101481 G308 & G337 

11) 



Analyte 

Zinc 

Log Link No. 

101462 
101467 
101476 
101481 

Instrument Calibration and Verification: 

Associated Sample 

FG-14 
FG-130W & 0344 
G332 
0308 

• The initial and continuing calibration verification recoveries of all metals 
were reported within control limits. 

ICP Serial Dilution Results: 

• The percent differences (%D) in the ICP serial dilution analyses of 
sample 0343 were within control limits. 

Matrix Spike (MS) and Duplicate (DU) Summary: 

• All metals blank spike recoveries were reported within control limits. 

• Due to the low matrix spike recoveries of cadmium in samples F0-14 MS 
and 0343, and mercury in sample G343 only, the positive and non­
detected results of these analytes in the unspiked samples may be biased 
low and have been flagged (J/UJ) estimated. 

• The matrix spike recovery of mercury in sample F0-14 was recovered 
outside the control limits (high) and may be biased high.· No qualifier 
has been applied since mercury was non-detected in the unspiked sample. 

Sample OWDUP02 was collected and submitted to the laboratory as a 
blind field-duplicate of sample 0342. The reproducibility of the metals 
results are good, providing a positive indication of the field techniques 
and laboratory precision associated with these samples. 

Post-Digestion Spike Recoverier· 

• The post-digestion spike recoveries of the following analytes were outside 
the control limits (low). The positive and non-detected results of these 
analytes for the associated samples may be biased low and have been 
flagged (J /UJ) estimated. 

Analyte 

Arsenic 
Analyte 

Log Link 

101467 
Log Link 

u 

Associated Sample 

F0-130W, 0307 & 0332 
Associated Sample 



Arsenic 

Lead 

Selenium 

Thallium 

101476 

101481 

101467 

101462 
101467 
101476 
101481 

101476 
101481 

G347, G305, G348, FG-15GW, G330, 
G303 & G349 
G318, G324, G308, G337 & G302 

G342 

F0-14, 
0314, 0342 & 0344 
G347, G305, G348, 0303 & 0349 
0337, 0324 & 0318 

G343, G347, G305, G348 & G349 
GWFB120991, G308 & G337 

• The post-digestion spike recovery of lead for samples G343, G305, G348, 
FG-15GW, 0330, G349, G343, G324, 0302 and 0318 fell outside the 
control limits (high) and may be biased high. The positive lead results 
in these samples may be biased high and have been flagged (J) estimat­
ed. There is no impact on the non-detected lead results and no qualifier 
has been applied. 

Additional Comments: 

• The laboratory reports several inorg,mic results as below the method 
detection limit (BMDL). These are reported as BMDL on Table 2. The 
actual concentrations are not calculated during the data validation review 
since the interelement coefficient factors were not provided. 
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Dames and Moore Sample Number FG-13GW 
Laboratory Sample Number HA6545 

Sampling Date Quant 12/02/91 
Dilution Factor limit 10 
Units u-'L u•'L 
APPENDIX IX HEATED P/T VOLATILE COMP "'IUNOS 

Acetonitrile 15 UJ 
Acrolein 20 A 
Acrylonitrile 10 UJ 
1,4-Dioxane 300 u 
Ethyl cyanide 40 u 
lsobutyl alcohol 230 u 
Methacrylonitrile 110 UJ 

continued next page (seEdast page of table for notes) 

TABLE 2 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

FG-14 FG-15GW G302 
HA6544 HA6563 HA6567 

12/02/91 12/09/01 12/10/91 
200 200 1.0 

u•'L ua/L uo/L 

UJ 140 J A 
UJ A A 
UJ UJ A 
UJ u UJ 
UJ u UJ 
UJ u UJ 
UJ u UJ 

G303 G305 G307 G308 G31J HA6569 HA6556 HA6548 HA.6558 HA6547 

12/09/91 12/09/91 12/05/01 12/10/91 1 2/05/91 
1.0 1.0 1.0 1.0 1.0 

uo/L u•'L ua/L u•'L ug/L _ 

UJ UJ UJ A 917 J 

A A A A R 
UJ UJ UJ R UJ 
u u u UJ u 
u u u UJ u 
u u u UJ u 
u u UJ UJ UJ 

... 



Dames and Moore SampJe Number FG-13GW 
Laboratory Sample Number HA6545 
Sampling Date Quant 12/02/91 
Dilution Factor Limit 20 
Units u-'L u--/L 
APPENDIX IX P/f VOLATILE COMPOUNDS 

Benzene 4.4 115 
Methyl bromide 10 u 
Carbon disulfide 10 u 
Chloroethane 10 u 
Chlorobenzene 6.0 57.2 J 
2-Chloro-1,3-butadiene - u 
Chloroform 1.6 u 
Methyl chloride 10 u 
3-Chloropropene 10 u 
1,2-Dibromo-3-chloropropane 10 u 
1,2-Dibromoethane 10 u 
Dibromoethane 10 u 
1,4-Dlchloro-2-butene 10 u 
Dichlorodiffuoromethane 10 u 
1 , 1 - Dichloroethane 4.7 u 
1,2-Dichloroethane 2.8 u 
1,2-Dichloroethene (trans) 1.6 u 
1, 1 -Dichloroethene 2.8 97.8 J 
Methylene Chloride 2.8 u 
1,2-Dichloropropane 6.0 u 
cis-1,3-Dichbropropene 5.0 u 
trans-1,3- Dichloropropene 10 u 
Chlorodibromomethane 3.1 u 
Dichlorobromomethane 2.2 u 
Ethyl methacrylate 10 u 
lodomethane 10 u 
Methyl ethyl ketone 10 R 
Methyl methacrylale 10 u 
Pentachloroelhane - u 
1 ,1, 1,2-Telrachloroethane 6.9 u 
1, 1,2,2-Tetrachloroethane 4.1 u 
Tetrachbroethene 4.1 u 
Carbon Tetrachbride 2.8 u 
Toluene 6.0 1470 
Bromoform 4.7 u 
1, 1,1 - Trichloroethane 3.8 22.9 J 
1, 1,2-Trichloroethane 5.0 u 
Trichloroethene 1.G u 
Trichlorofluoromethane 10 u 

continued next page (see last page of tablEdOi notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

FG-14 FG-15GW G302 
HA.6544 HA6563 HA6567 

1 2/02/91 12/09/01 12/10/91 
200 50 1.0 

u-'L ua/l u•'L 

142000 u 40.9 
UJ 482 u 
UJ u u 
UJ u u 

701 J u u 
UJ u 15.2 

4480 J u u 
UJ u u 
UJ u u 
UJ u u 
UJ u u 
UJ u u 
UJ u u 
UJ u u 

3560 J u u 
6250 J u u 

251 J u u 
39800 2430 u 

8360 J 764 u 
UJ u u 
UJ u u 
UJ u u 
UJ u u 
UJ u u 
UJ u u 
UJ u UJ 

R R R 
UJ u u 
UJ u u 
UJ u u 
UJ u u 

2650 J u u 
UJ u u 

85200 2820 u 
UJ u u 

67400 u u 
28600 u u 

2220 u u 
UJ u u 

6303 
HA6569 

12/09/91 
1.0 

uo/L 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
R 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

G305 6307 6308 G314 
HA6556 HA.6548 HA.6558 HA6547 

12/09/01 12/05/91 12/10/91 12/05/91 

1.0 1.0 1.0 25 
uo/l u•'l u•'l u•'l 

u u 34.2 1050 
u u u u 
u u 15.1 u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u 7.71 u 
u u 9.79 u 
u u u u 
u u 2.7 J 3500 

15.0 u 9.56 u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
R R R R 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u 1.3 J 27.Q 48.7 J 
u u u u 
u u u u 

6.18 u u u 
u u u u 
u u u u 



Dames and Moore Sample Number FG-13GW 
Laboratory Sample Number HA6545 
Sampling Date Quant 12/02/91 
Dilution Factor Limit 20 
Units IA-'Soil un/L 
APPENDIX IX PIT VOLATILE COMPOUNDS 

1,2,3-Trichloropropane 10 u 
Vinyl Chloride 10 u 
Acetone 10 UJ 
Ethylbenzene 7.2 158 
2-Hexanone 10 u 
Methyl isobutyl ketone 10 3640 
Styren<& 10 u 
Vinyl acetate 10 u 
m-Xylene 10 338 
o,p-Xylenes 10 234 

continued n<&xt page (see last p&ge·otfable for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOJS 

FG-14 FG-15GW G302 
HA6544 HA6563 HA6567 

12/02/91 12/09/91 12/10/91 
200 50 1.0 

uo/L un/l u-'L 

UJ u u 
UJ u LI 
UJ UJ UJ 

13400 J u LI 
LIJ u u 

18600 J u u 
4180 J u u 

UJ u u 
6480 u u 
5060 u u 

G303 G305 6307 G308 G314 
HA8560 HA6556 HA6548 HA6558 HA6547 

12/09/91 12/08/91 12/05/91 12/10/91 12/05/91 
1.0 1.0 1.0 1.0 25 

u-'L ug/l un/l un/l ugl!:. 

u u u u u 
u u u u 2250 

UJ UJ u UJ UJ 
u u u u u 
u u u LI u 
LI u u u u 
u u u u LI 
u u u u u 
u LI u u u 
u u u u u 



Dames and Moore Sample Number FG-13GW 
Laboratory Sample Number HA6545 
Sampling Date Quant 12/02/91 
Dilution factor Limit 20 
Units un/L u-•L 
APPE-NDIX IX SEMIVOLATILE COMPOUNDS 

Acetophenone 10 UJ 
2-Acetylaminofluorene 10 u 
4-Aminobiopheny 10 u 
Aniline 10 2650 
Aramite 10 u 
Benzo(A)anthracene 8.0 u 
Benzo(b )fluoranthene 4.9 u 
Benzo(a)pyrene 2.6 u 
B is(2 - Ch!oroethoxy) methane 5.5 UJ 
Bis(2-chloroethyl) ether 5.9 u 
B is(2 - chloroisopropyl)ether 5.9 u 
Bis(2 - Eth ylh&x yl)p hthalals 10 u 
4-Bromophenylphenyl ether 2.0 u 
Butylbenzylphthalate 10 UJ 
2-sec- Butyl-4,6- dinitrophen 10 u 
p-Chloranaline 10 13500 J 
p-Chloro-m-cresol 3.1 u 
2- Chloranaphthalene 2.0 u 
2- Chlorophenol 3.4 1210 
Chrysene 2.0 u 
Acenaphthene 2.0 u 
Acenaphthylene 3.6 u 
Anthracene 2.0 u 
Benzo(ghi)perylene 3.2 u 
Benzo(k)ftuor anthene 2.6 u 
Fluorene 2.0 u 
Ph&nanthrene 5.6 u 
Pyrene 2.0 u 
2- Nitrophenol 3.7 UJ 
o-Cresol 10 14.1 J 
m+p-Cresols 10 7.2 J 
Diallab& 10 u 
Dibenzo(a,h)anlhracene 2.0 u 
Di-n-butyl phthalate 10 UJ 
1,2- Dichlorobenzene 2.0 6.16 
1 ,3- Dichlorobenzene 2.0 u 
1,4-Dichlorobenzene 4.5 u 
3,3- Oichlorobenzidine 17 UJ 
2,4-Dichtorophenol 2.8 31400 J 
2,6- Dichlorophenol 10 UJ 

contim.ied"-Mxl:-l)age (see last piiQe··of table for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

FG-14 FG-15GW G302 
HA6544 HA6563 HA6587 

12/02/91 12/09/91 12/10/91 
200 50 1.0 
u-'L uo/l uo/L 

UJ 11.8 u 
u u u 
u u u 

5190 u UJ 
u u u 
u u UJ 
u u UJ 
u u UJ 

UJ u u 
u u u 
u u u 
u u UJ 
u u u 

UJ UJ UJ 
u u u 

42900 J u u 
u u u 
u u u 

11100 8.21 u 
u u UJ 
u u u 
u u u 
u u u 
u u UJ 
u u UJ 
u u u 

42.6 J u u 
u u UJ 

UJ u u 
721 u u 

35500 13.5 u 
u u u 
u u UJ 

UJ UJ UJ 
4970 6.64 u 

432 u u 
559 u u 
UJ UJ u 

62600 4.58 UJ 
6560 J u u 

G303 G305 G307 G308 
G314l HA8569 HA6558 HA6548 HA6558 HA65-4-7 

12/09/91 12/09/91 12/05/91 12/10/91 
12/05/91 .. 

1.0 1.0 1.0 1.0 25 
un/L u-'L uo/l uo/l ug[l _ 

u R u u u 
u R u u u 
u R u u u 

UJ R u 46,7 u 
u R u u u 
u R u u u 
u R u u u 
u R u u u 
u R u u u 
u R u u u 
u R u u u 
u R u u u 
u R u u u 

UJ R UJ u UJ 
u R u u u 
u R UJ 017 UJ 
u R u u u 
u " u u u 
u R u 73.8 18.4 
u R u u u 
u R u 14.4 u 
u R u u u 
u R u u u 
u R u u u 
u R u u u 
u R u 9.78 u 
u R u 22.9 u 
u R u 4 u 
u R u u u 
u R u 18.1 6.5 J 
u A u 452 232 
u R u u u 
u R u u u 

UJ R UJ u UJ 
u R u u u 
u R u u u 
u R u u u 

UJ R UJ u UJ 
u R u 1280 u 
u R u u u 



Dames and Moore Sample Number 
Laboratory Sample Number 
Sampling Date Quant 
Dilution Factor Limit 
Units u-'L 
APPENDIX IX SEMIVOLATILE COMPOUNDS (continu 

Diethylphthalate 2.6 
p-Dimethylaminoazobenzene 5.5 
7, 12-Dimethylbanzo(a)anthra 5.9 
3,3- Dimethylbanzidine 5.9 
a - a - Dimethylphenethylamine 10 

2,4-Dimethylphenol 2.0 
Dimethyl phthalate 10 
m-Dinitrobent:ene 10 
4,6- Dinitro -0- ere sol 10 
2,4- Dinitrophenol 3.1 
2,4- Dinitrotoluene 2.0 
2,6-Dinitrotoluene 3.4 
Di-n-octyl phthalate 2.6 
Diphenylamine 2.0 
N-nitrosodinpropylamine 3.6 
Ethyl methaMsulfonate 2.0 
Fluoranthene 3.2 
Hexachlorobenzene 2.6 
Hexachlorobutadiene 2.0 
Hexachlorocyclopentadiene 5.6 
HexachloroethaM 2.0 
lsodrin 3.7 
Hexachlorophene 10 
Hexachloropropene 10 
lndeno(1,2,3-c,d)pyrene 10 

Jsosafrole 2.6 
Methapyrilene 10 
3- Methylcholanthrene 2.0 
Methyl methanesulfonale 2.0 
Naphthalene 4.5 
1,4- Naphthoquinone 17 
1-Naphthylamine 2.8 
2-Naphthylamine 10 
p- Nitroaniline 17 
Nitrobenzene 3.2 
4-Nitrophenol 4.0 
4-Nitroquinoline - N-oxide -
N- Nitrosodiphenylamine 3.2 
N- Nitrosodi-n-butylamine 17 
N- Nitrosodiethylamine 17 
N- Nitrosodimethylamine 17 
N- Nitrosomethylethylamine 17 

continued next !)age (see·-iii."Sf page ·of table for notes) 

FG-13GW 
HA6545 

12/02/91 
20 

u•'L 
od) 

A 
u 
u 
u 
-

UJ 
A 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

UJ 
u 
u 
u 
u 
R 
u 
u 

IND 
u 
u 

UJ 
u 
u 
u 
u 

560 
UJ 

IND 
u 

UJ 
u 
u 
u 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

FG-14 FG-15GW 6302 
HA6544 HA6563 HA.6567 

12/02/91 12/09/91 12/10/91 
200 50 1.0 

u•'L u•'L u•'L 

A A R 
u u UJ 
u u UJ 
u A u 
- u u 

7250 J - u 
A A A 
u u u 
u u u 
u UJ u 
u u u 
u u u 
u u UJ 
u u u 
u UJ u 
u u u 
u u u 
u 10.3 J UJ 

UJ u u 
u u u 
u u u 
u u u 
u A R 
R u u 
u u UJ 
u u u 

IND u u 
u u UJ 
u u u 

UJ 46.3 u 
u u u 
u u u 
u u u 
u u u 

7980 J u u 
UJ UJ UJ 

IND u u 
u u u 

UJ u u 
u u u 
u u u 
u u u 

6303 6305 6307 G308 G314 

HA6569 HA6556 HA6548 HA6558 HA6547 
12/09/91 12/09/91 12/05/91 12/10/91 12/05/91 

1.0 1.0 1.0 1.0 25 
ua/L uo/L ua/L ua/l _ug[L _ 

A R u A A 
u A u u u 
u A u u u 
R R u R u 
u A u - -
u A u 77.9 u 

UJ A u R R 
u A u u u 
u A u u u 

UJ A UJ UJ u 
u R u u u 
u A u u u 
u R u u u 
u R u u u 

UJ A UJ UJ u 
u A u u u 
u A u 6,23 u 

UJ A u UJ u 
u A u u u 
u A u u u 
u A u u u 
u A u u u 
A A A u u 
u A u R R 
u A u u u 
u A u u u 
u R u u u 
u R u u u 
u A u u u 
u R u 85.6 u 
u A u u u 
u R u u u 
u R u u u 
u A u u u 
u A u u u 

UJ R UJ u UJ 
u R u u u 
u A u u u 
u R u u u 
u R u u UJ 
u R u u u 
u A u u u 



TABLE 2 (continued) 
SUMMARY OF ANALmCAL RESULTS 

PHASE H INVESTIGATION 

Dames and Moore Sample Number 
Laboratory Sample Number 
Sampling Date 
Dilution Factor 
Units 
APPENDIX IX SEMIVOLATILE COMPOUNDS 

N-Nitrosomorpholine 
N- Nitrosopiperidine 
N- Nitrosopyrrolodine 
5- Nitro-o-toluidine 
Pentachlorobenzene 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenacetin 
Phenol 
m - phenylenediamine 
o - phenylenediamine 
p- phenylenediamine 
2-Piooline 
Pronamid!li 
Pyridine 
Safrole 
1,2,4,5-Tetrachlorobenzene 
2,3,4,6-Tetrachlorophenol 
T etraethyldithiopyrophospha 
o-Toluidine 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
o,o,o-Triethyl phosphorothi 
sym-Trinitrobenzene 
Benzyl alcohol 
Oibenzofuran 
lsophorone 
2-Methylnaphthalene 
o - Nitroanilin• 
m - Nitroaniline 
4-Chlorophenyl phenyl ether 

10 . -

Quant 
Limit 
ua/L 

(continue 

10 
10 
10 
10 
10 
10 
3.7 
10 
1.5 
10 
10 
10 
10 
10 
10 
10 
10 
10 
-

10 

2.0 
10 
2.8 
-
-

10 
10 
2.3 
10 
10 
10 
4.3 

continued neXf p&Qe (see last page of table for notes) 

FG-13GW 
HA6545 

12/02/91 
20 

ua/l 
d) 

u 
UJ 
u 
u 
u 
u 

61.0 
u 

403 J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

UJ 
u 

358 
-

IND 
u 
u 

UJ 
UJ 
u 
u 
u 

CHEMICAL WASTE MANAGEMENT 
CHICAGO, ILUNOIS 

FG-14 FG-15GW G302 
HA6544 HA6563 HA6567 

1 2/02/91 12/09/91 12/10/91 
200 50 1.0 
u•'L ua/L uo/l 

u u u 
UJ u u 
u u u 
u u u 
u 2.6 J u 
u u u 

675 u u 
u u u 

16800 J 90 J UJ 
u u u 
u u u 
u u u 
u u u 
u u u 

85 J u u 
u u u 
u u u 
u u u 
u u u 
u u u 

UJ u u 
u u u 

878 35,6 u 
- u u 

IND u u 
u u u 
u u u 

UJ u u 
80.8 J 12.7 u 

u u u 
u u u 
u u u 

Quant 
Limit 
ug/L 

G303 
HA6569 

12/09/91 
1.0 

ua/L 

u 
u 
u 
u 
u 
u 
u 
u 

UJ 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

G305 G307 
HA6556 HA.6548 

12/09/91 12/05/91 
1.0 1.0 

ua/l ua/L 

R u 
R u 
R u 
R u 
R u 
R u 
R u 
R u 
R UJ 
A u 
R u 
R u 
R u 
R u 
R u 
R u 
R u 
R u 
R u 
R u 
R u 
R u 
A u 
R u 
R u 
R u 
R u 
R UJ 
R u 
R u 
R u 
R u 

G308 G314 
HA6558 HA.6547 

12/10/91 12/05/91 
1.0 25 

u•'L u•'l 

u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

553 64.1 J 
u u 
u u 
u u 
u u 
u u 
u 35 
u u 
u u 
u u 
u u 
u u 
u u 

2.9 J u 
26.2 u 

u u 
u u 
u u 

6.38 J u 
u UJ 

8.9 J u 
u u 
u u 
u u 



TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

Darnen and Moore Sample Number FG-13GW FG-14 FG-15GW G302 

Laboratory Sample Number Quant HA6545 

Sampling Date Limit 12/02/91 
Units u-'L u-'L 
APPENDIX IX INORGANIC PARAMETERS 

Aluminum 60 u 
Arsenic 100 BMOLJ 
Barium 20 64 

Beryllium 1.0 u 
Cadmium 2.0 u 
Chromium 10 u 
Cobalt 20 u 
Copper 10 u 
Lead 5.0 BMDLJ 

Mercury 0.20 u 
Nickel 20 43 
Selenium 5.0 BMDLJ 
Silver 10 u 
Thallium 10 u 
Tin 50 u 
Vanadium 20 u 

'=,,_-·" 
Zinc 20 BMDL J 

LEGEND. 
u Compound was not detected at laboratory method detection limit. 

HA6544 
12/02/91 

u-'L 

u 
BMDLJ 

93 
u 

UJ 
u 
u 

BMDLJ 
BMDL JE 

u 
BMDLJ 
BMDL J 

u 
u 
u 
u 

BMOL JI 

J Estimated value due to limitations identified during the quality assurance review. 

HA6583 HA6567 
12/09/91 12/10/91 

u•• ua/L 

u u 
BMDLJ UJ 

420 74 
u u 
u u 
u u 
u u 

BMOL JE u 
BMOL JE u 

u u 
48 BMDLJ 

BMDL JB BMDLJ 
u u 
u u 
u u 
u u 
u u 

UJ 
B 

eportad method detection limit is estimated due to limitations identlled during the quality assurance review. 
Compound was detected in a laboratory and/or field blank at similar concentrations. May 
represent laboratory and/or field contamination. 

A Unreliable result. Compound may or may not be present. 
Sample analyzed at multiple dilutions. Summary table is a hybrid of diluted and undilubad results. 
No standard available. Compound was qualitatively searched for. 

IND Indeterminate. Standard and/or spikes could not be detected at method detection limit. 
BMDL Below Method Detection Limit reported by laboratory. 

G303 G305 
HA6569 HA6556 

12/09/01 12/09/91 
ua/L u•IL 

u u 
BMDL J BMDLJ 

50 54 
u u 
u u 
u u 
u 26 
u u 

BMDLJ u 
u u 
u u 
u UJ 
u u 
u UJ 
u u 
u u 
u u 

Discrepancies may exist between the laboratory data tables and the data validation summary tables due to variations in the rounding of calculations. 

G307 G308 G314 
HA6548 HA6558 HA.6547 

12/05/91 12/10/91 12/05/91 
u•1L u-'L u•ll 

u u BMDL Jf 
BMDLJ 130 J 97 

25 41 520 
u u u 
u u u 

BMDLJ u u 
u u u 

BMDLJ u u 
BMDL JE BMOL JB BMDL JE 

u u u 
u 30 39 

33 BMDLJ BMDL JE 
u u u 
u UJ u 
u u u 

BMDLJ BMDLJ u 
u BMOL JI u 



Oamea and Moore Sample Numbe G318 
laboratory Sample Number HA6568 
Sampling Date Quant 12/10/91 

Dilution Factor Limit 1.0 
Units u-'L ua/L 
APPENDIX IX HEATED PIT VOLATI E CtiMPC UNOS 

Acetonitrile 15 A 
Acrolein 20 A 
Acrylonitrile 10 R 
1,4-Dioxane 300 UJ 
Ethyl cyanide 40 UJ 
lsobutyl alcohol 230 UJ 
Methacrylonitrile 110 UJ 

continued next page (see 18-st page of table for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

G324 G330 G332 G337 
HA6566 HA.8584 HA6554 HA8561 

12/10/91 1 2/09/91 12/05/91 12/09/91 

1.0 1.0 2.5 1.0 
ua/l ua/L u 0 L u-'L 

A 25.5 J 1560 A 
R R R R 
R UJ UJ R 

UJ 38 J 97.2 J UJ 
UJ u u UJ 
UJ u 2460 UJ 
UJ UJ UJ UJ 

G342 GWOUP02 G343 

G3TI HA6550 HA.6549 HA6552 HA8551 

12/05/91 12/05/91 12/09/91 12/05/91 

2.5 2.5 1.0 2.0 
uo/l ua/l uo/l ·-_____!!_Q l 

UJ UJ 0.41 J 63.9 J 

R R A R 

UJ UJ UJ UJ 
360 J 263 J u u 

u u u u 
u u 12.2 J u 

UJ UJ u UJ 



Dames and Moore Samplei Numbe1 G318 
Laboratory Sample Number 

.. 
HA6568 

Sampling Date Quant 12/10/91 
Dilution Factor Limit 1.0 
Units un/L u•'L 
APPENDIX IX P/f VOLATILE COMP OUNOS 

Benzene 4.4 u 
Methyl bromide 10 u 
Carbon disulfide 10 u 
Chloroetharw 10 u 
Chlorobenzene 6.0 u 
2- Chiaro -1 ,3- butadiene - u 
Chloroform 1.6 u 
Methyl chloride 10 u 
3-Chloropropene 10 u 
1,2-Dibromo-3-chloropropan 10 u 
1,2-Dibromoethane 10 u 
Oibromoethane 10 u 
1,4-Dichloro-2-butene 10 u 
Dichlorodifluoromethane 10 u 
1, 1 -Dichloroethane 4.7 u 
1,2-Dichloroethane 2.8 u 
1,2-Dichloroethene (trans) 1.6 u 
1,1-Dichloroethene 2.8 u 
Methylene Chloride 2.8 u 
1,2-Dichloropropane 6.0 u 
cis-1,3-Dichloropropene 5.0 u 
trans-1,3-Dichloropropene 10 u 
Chlorodibromomethane 3.1 u 
Oichlorobromomethane 2.2 u 
Ethyl methacrylate 10 u 
lodomethane 10 UJ 
Methyl ethyl ketone 10 R 
Methyl methacrylate 10 u 
Pentachloroethane - u 
1,1,1,2-Tetrachloroelhane ••• u 
1,1,2,2-Tetrachloroethane 4.1 u 
Tetrechloroethene 4.1 u 
Carbon Tetrachloride 2.8 u 
Toluene 6.0 u 
Bromoform 4.7 u 
1,1,1-Trichloroethane 3.8 u 
1, 1,2-Trichloroethane 5.0 u 
Trichloroethane 1.9 u 
Trichlorofluoromethane 10 u 

continued next page (see lasf pag"G-of table for note&} 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

G324 G330 6332 G337 
HAG566 HA6564 HA6554 HA6561 

12/10/91 12/09/91 12/05/91 12/09/91 
1.0 1.0 10 1.0 

u•IL ua/l u-• u-'L 

18.3 37.6 428 u 
u u u u 
u u u u 
u u u u 

27.3 u 63.3 u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u 11.4 u u 
u u u u 
u 61.9 u u 
u 237 2240 J u 
u u 1870 u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

UJ u u u 
R A R R 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

6.53 39.1 385 u 
u u u u 
u u u u 
u u u u 
u 7.11 u u 
u u u u 

6342 GWDUP02 G343 

G3:TI 
HA6550 HA6540 HA6552 HA6551 

12/05/91 1 2/05/91 12/09/91 1 2/05/91 

••• 1.0 1.0 10 
un/L u-'L un/L ueL~., 

30.0 30.9 u 137 
u u u u 
u 4.8 J u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

36.7 6.93 u u 
u u u u 
u u u u 
u 33.9 u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u UJ u 
R 78.9 J A R 
u u u u 
u u u u 
u u u u 

6.58 J u u u 
u u u u 
u u u u 
u u u 288 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 



Dames and Moore Sample Numbe1 G318 
Laboratory Sample Number , HA8588 
Sampling Date ! Quant 12/10/91 
Dilution Factor Limit 1.0 

Units u·'L u -'L 
APPENDIX IX SEM1\/olA-TILE COM l>OUNDS 

Acetophenone 10 u 
2-Acetylaminofluorene 10 u 
4-Aminobiopheny 10 u 
Aniline 10 UJ 
Aramite 10 u 
Benzo(A)anthracene 8.0 u 
Benzo(b )fluoranthene ••• u 
Benzo(a)pyrene 2.6 u 
Bis(2- Chloroethoxy)methane 5.5 u 
Bis(2-chloroethyl) ether 5.9 u 
B is(2 - ch loroisopropyl)ether 5.9 u 
Bis(2- Ethylhexyl)phthala'8 10 u 
4-Bromophenylphenyl ether 2.0 u 
Butylbenzylphthalal& 10 UJ 
2- sec - Butyl-4,6- dinitrophen 10 u 
p- Chloranaline 10 u 
p- Chloro - m - cresol 3.1 u 
2-Chloranaphthalene 2.0 u 
2-Chlorophenol 3.4 u 
Chrysene 2.6 u 
Acenaphthene 2.0 u 
Acenaphthylene 3.6 u 
Anthracene 2.0 u 
Benzo(ghi)perylene 3.2 u 
Benzo(k)fluoranthene 2.6 u 
Fluorene 2.0 u 
Phenanthrene 5.6 u 
Pyrene 2.0 u 
2- Nitrophenol 3.7 u 
o-Cresol 10 u 
m+p-Cresols 10 u 
Diallate 10 u 
Dibenzo(a,h)anthracene 2.6 u 
Di-n-butyl phthalale 10 UJ 
1,2-0ichlorobenz•n• 2.0 u 
1,3-0ichlorobenzene 2.0 u 
1,4-Dichlorobenzene 4.5 u 
3,3-0ichlorobenzidine 17 UJ 
2,4- Dichlorophenol 2.8 u 
2,6-Dichlorophenol 10 u 

continued next page (see last p·age-Of table for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO. ILUNOIS 

G324 G330 G332 G337 

HA6568 HA8584 HA6554 HA6581 

12/10/91 12/09/91 12/05/91 12/09/91 
1.0 1.0 10 1.0 

u-• u•'L uo/L u•'l 

2.9 J u u u 
u u u u 
u u u u 

UJ UJ UJ UJ 
u u u u 
u u u UJ 

UJ u u UJ 
UJ u u UJ 
u u u u 
u u u u 
u u u u 
u u u UJ 
u u u u 
u UJ UJ UJ 
u u u u 
u u 11.6 u 
u u u u 
u u u u 

5.2 37.5 64.8 u 
u u u UJ 

4.64 u u u 
u u u u 
u u 2.52 u 

UJ u u UJ 
UJ u u UJ 
2.8 u u u 
4.8 J u u u 
u u u UJ 
u u u u 

3.4 J 2.5 J u u 
19.2 78.8 6.01 J u 

u u u u 
UJ u u UJ 
UJ UJ UJ UJ 
u u u u 
u u u u 
u u u u 
u UJ UJ UJ 

UJ 53.2 u u 
u u 230 u 

G342 GWDUP02 G343 G344 

HA6550 HA8549 HA8552 HA8551 

12/05/91 12/05/91 12/09/91 12/05/91 
5.0 1.0 1.0 10 

ua/L u•'l u·'L ugft= 

u u u u 
u u u u 
u u u u 
u u UJ 706 

u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

UJ UJ UJ UJ 
u u u u 

UJ UJ u 4120 J 
u u 6.23 u 
u u u u 

1100 1380 8.52 541 
u u u u 
u u u 4.98 

u u u u 
u u u u 
u u u u 
u u u u 
u u u 4.85 
u u u 2.78 J 
u u u u 
u u 8.12 u 
u u 5.2 J 36 

u 6.07 J 5.4 J 37.6 

u u u u 
u u u u 

UJ UJ UJ UJ 
u u u u 
u u u u 
u u u u 

UJ UJ UJ UJ 
u 57.2 20.4 345 

350 323 u 498 

-··· 



Dames and Moore Sample Numbe G318 
Laboratory Sample Number HA6568 
Sampling Date Quant 12/10/91 
Dilution Factor Limit 1.0 
Units un/L u-'L 
APPENDIX IX SEMIVOLATILE COM OUNDS (continued) 

Diethylphthalate 2.6 R 
p-Dimethylaminoazoben2ene 5.5 u 
7, 12-Dimethylbenzo(a)anthra 5.0 u 
3,3- Dimethylbenzidine 5.9 u 
a - a - Dimethylphenethylamine 10 u 
2,4-Dimethylphenol 2.0 u 
Dimethyl phthalate 10 R 
m-Oinitrobenzene 10 u 
4,6- Dinitro-0- cresol 10 u 
2,4-Dinitrophenol 3.1 UJ 
2,4-Oinitrotoluene 2.0 u 
2,6-Dinitrotoluene 3.4 u 
Di-n-octyl phthalate 2.6 u 
Diphenylamine 2.0 u 
N-nitrosodinpropylamine 3.6 UJ 
Ethyl methanesulfonate 2.0 u 
Fluoranthene 3.2 u 
Hexachlorobenzene 2.6 UJ 
Hexachlorobutadiene 2.0 u 
Hexachlorocyclopentadiene 5.6 u 
Hexachloroethane 2.0 u 
lsodrin 3.7 u 
Hexachlorophene 10 R 
Hexachloropropene 10 u 
lndeno(1,2,3- c,d)pyrene 10 u 
lsosafrole 2.6 u 
Methapyrilane 10 u 
3- Methylcholanthrene 2.0 u 
Methyl methanesulfonate 2.0 u 
Naphthalene 4.5 u 
1 ,4- Naphlhoquinone 17 u 
1 - Naphthylamine 2.8 u 
2-Naphthylamine 10 u 
p-Nitroaniline 17 u 
Nitrobenzene 3.2 u 
4- Nitrophenol 4.0 UJ 
4-Nitroquinoline - N-oxide - u 
N-Nitrosodiphenylamine 3.2 u 
N-Nitrosodi- n - butylamine 17 u 
N~Nitrosodiethylamine 17 u 
N- Nitrosodimethylamine 17 u 
N- Nitrosomethylethylamine 17 u 

conlinued next page (see last page of table for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

G324 G330 G332 G337 
HA6566 HA6564 HA6554 HA6581 

12/10/91 12/09/91 12/05/91 12/09/91 
1.0 1.0 10 1.0 

unll u••L u-" unll 

R R A R 
u u u UJ 

UJ u u UJ 
u R u u 
- 1.13 J u -
u R u u 
R u R R 
u u u u 
u UJ u u 

UJ u u u 
u u u u 
u u u u 

UJ u u UJ 
u UJ u u 

UJ u u u 
u u u u 
u UJ u u 

UJ u u UJ 
u u u u 
u u u u 
u u u u 
u R u u 
R u R R 
u u u u 

UJ u u UJ 
u u u u 
u u u u 

UJ u u UJ 
u u u u 

16.7 6.09 26 u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u UJ UJ UJ 

UJ u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

G342 GWOUP02 6343 G344 
HA6550 HA6549 HA6552 HA6551 

12/05/91 12/05/91 12/09/91 12/05/91 

••• , .. 1.0 10 
unll u-'L unll unfl 

u u R u 
u u u u 
u u u u 
u u A u 
u - - -

u u 4.Q6 u 
u u R u 
u u u u 

UJ u 4.5 J u 
u u UJ u 

UJ u u u 
u u u u 
u u u u 
u u u u 

UJ u UJ u 
u u u u 
u u u u 
u u UJ u 
u u u u 
u u u u 
u u u u 
u u u u 
u R u R 
A u R u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u 74.6 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
R UJ UJ UJ 
u u u u 
u u u u 
u u u u 

I 

u u u u 
u u u u 

' u u u u 
II 



Dames and Moore Sample Numbe G318 
Laboratory Sample Number HA6568 
Sampling Date Quant 12/10/91 
Dilution Factor Limit 1.0 
Units u•" uall 
APPENDIX IX SEMIVOLATILE COM OUNDS ( .vntinued) 

N-Nitrosomorpholine 10 u 
N-Nitrosopiperidine 10 u 
N-Nitrosopyrrolodine 10 u 
5-Nitro-o-toluidine 10 u 
Pentachlorobenzene 10 u 
Pentachloronitrobenzene 10 u 
Pentachlorophenol 3.7 u 
Phenacetin 10 u 
Phenol 1.5 u 
m - phenylenediamine 10 u 
o- phenylenediamine 10 u 
p-phenylenediamino 10 u 
2-Picoline 10 u 
Pronamide 10 u 
Pyridine 10 u 
Safrole 10 u 
1,2,4,5-Tetrachlorobenzene 10 u 
2,3,4,6-Tetrach/orophenol 10 u 
T etraeth yldithiopyropho spha - u 
o-Toluidine 10 u 
1,2.4-Trichlorobenzene 2.0 u 
2,4,5-Trichlorophenol 10 u 
2,4,6-Trichlorophenol 2.8 u 
0,0,0-Triethyl phosphorothi - u 
sym - Trinihobenzene - u 
Benzyl alcohol 10 u 
Oibenzofuran 10 u 
lsophorone 2.3 u 
2-Methylnaphthat.ne 10 u 
o-Nitroanllln• 10 u 
m - NitroanHlne 10 u 
4-Chlorophenyl phenyl ether 4.3 u 

continued next page (see last page of table fof-notH} 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

G324 G330 G332 6337 
HA8566 HA6584 HA6554 HA.6561 

12/10/91 12/09/91 12/05/91 12/09/91 
1.0 1.0 10 1.0 

u•'L u-'L u•'L u•'L 

u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

59.5 J 77.9 J 2330 J UJ 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

1.25 J 21.5 93 u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u 4.15 J u 
u u u u 
u u u -
u u u u 
u u u u 
u u u u 
u u u u 

3.5 J u u u 
u u u u 
u u u u 
u u u u 

G342 GWDUP02 G343 G344 
HA8550 HAIJ549 HA.8552 HA.6551 

12/05/91 12/05/91 12/09/91 12/05/91 
5.0 1.0 1.0 10 

u•'L u••L u•'l unll, 

u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u 9.06 712 
u u u u 

42200 J 51200 J UJ 3383 J 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u 4.61 J 
u u u u 
u u u u 

UJ u u u 
u u u u 
u u u u 
u u u u 
u u 7.6 J u 

30.5 24.5 8.97 28.3 
u u - u 
u u u u 
u u u u 
u u u • J 

UJ UJ u u 
u u u u 

UJ u u u 
UJ u u u 
u u u u 



Damas and Moore Sample Nurnbe G318 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

G324 6330 6332 G337 

laboratory Sample Number Quant HA6568 HA6566 HA6564 HAG554 HA6561 

Sampling Date Limit 12/10/91 12/10/91 12/09/91 12/05/01 12/09/91 

Units u•'L u-'L u-• uo/L u•'L u•'L 

APPENDIX IX INORGANIC PA.RAM TERS 

Aluminum 60 u u u u BMDL JE 

Arsenic 100 BMDLJ BMDLJ BMDLJ BMDLJ BMDLJ 

Barium 20 63 58 41 610 70 

Beryllium 1.0 u u u u u 
Cadmium 2.0 u u u u u 
Chromium 10 u u u u u 
Cobalt 20 u u u u u 
Copper 10 u u u u u 
Lead 5.0 u u BMDL JE u BMDL JB 

Mercury 0.20 u 0.3 u u 1.2 

Nickel 20 u BMDLJ BMDLJ 47 u 
Selenium 5.0 BMDLJ BMDLJ u BMDLJ UJ 

Silver 10 UJ u u u u 
Thallium 10 u u u u UJ 

Tin 50 u u u u u 
Vanadium 20 u BMDLJ u " u 
Zinc 20 u u u BMOL JE u 

LEGEND. 
U Compound was not detected at laboratory method detection limit. 
J Estimated value due to limitations identified during the quality assurance review. 
UJ eported method detection limit ia estimated due to limitations identlied during the quality assurance review. 
8 Compound was detected in a laboratory and/or field blank at similar concentrations. May 

represent laboratory and/or field contamination. 
R Unreliable result. Compound may or may not be present 

Sample analyzed at multiple dilutions. Summary table is a hybrid of diluted and undiluted results. 
No standard available. Compound was qualitatively searched for. 

IND Indeterminate. Standard and/or spikes could not be detected at method detection limit. 

G342 GWOUP02 
HA6550 HA6549 

12/05/91 12/05/91 
u-'L unfl 

u u 
42 46 

26 25 
u u 
u u 
u u 
u u 
u u 

BMDLJB BMDL JE 

u u 
BMDLJ BMDLJ 
BMDLJ BMDLJ 

u u 
u u 
u u 

29 23 
u u 

BMDL Below Method Detection Limit reported by laboratory. 
Discrepancies may exist between the laboratory data tables and the data validation aummary tables due to variattons in the rounding of calculations. 

G343 G344 
HA6552 HA6551 

12/09/91 12/05/91 
u-'L u-• 

u u 
BMDLJ 27 

58 58 
u u 

UJ u 
u u 
u u 
u u 

BMDL JE BMDLJI 
BMDLJ u 

u 31 
u BMDLJ 
u u 

UJ u 
u " u u 
u BMDL J 



Dames and Moore Sampht Numbe1 G347 
Laboratory Sample Number HA6553 
Sampling Date Quant 12/00/91 
Dilution Factor Limit 1.0 
Units ua/L u-" 
APPENDIX IX HEATED P/T VOLATI E COMPI UNDS 

Acetonitrile 15 UJ 
Acrolein 20 A 
Acrylonitrile 10 UJ 
1,4-0ioxane 300 u 
Ethyl cyanide 40 u 
lsobutyl alcohol 230 u 
Methacrybnitrile 110 u 

continued nexfP•-ge (see lest page of table for riotGS) 

G348 
HA6562 

12/05/91 
10 

u•'L 

UJ 
A 

UJ 
u 
u 
u 

UJ 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

G349 GWFB02 GWFB03 

HA6570 HA6584 HA6585 

12/09/91 12/06/91 12/09/91 
2.5 1.0 1.0 

ua/L u•'L u•'L 

101 J UJ UJ 
A A A 

UJ UJ UJ 
u u UJ 
u u UJ 
u u UJ 
u u UJ 

TB120391 TB120591 TB120691 TB120991 TB1 21091 
I 

HA6501 HA6592 HA6593 HA6594 HA6595 

12/03/91 12/05/91 12/06/91 1 2/09{91 12/10/91 

1.0 1.0 1.0 1.0 1 .0 

u-'L •·" """ u•'L ··------ _l!--9L'=- --, 

UJ UJ UJ UJ UJ 
A R R R R 

UJ UJ UJ UJ UJ 
u u u UJ UJ 
u u u UJ UJ 
u u u UJ UJ 
u u u UJ UJ 



Dames -•-nd Moore SamfJieNumber 
laboratory Sample Number 

Sampling Date I Quant 
Dilution Factor Limit 
Units ug/l 
APPENDIX IX Pfr VOLATILE COMPjOUNDS 

Benzene 
Methyl bromide 
Carbon disulfide 
Chloroethane 
Chlorobenzene 
2-Chloro-1 ,3- butadiene 
Chloroform 
Methyl chloride 
3-Chloropropene 
1,2-Dibromo - 3- chloropropan 
1,2-Dibromoethane 
Dibromoethane 
1,4-Dichloro-2-butene 
Dichlorodifluoromethane 
1, 1-Dichloroethane 
1,2-Dichloroethane 
1,2-Dichloroethene (trans} 
1,1-0ichloroethene 
Methyffl!ne Chloride 
1 ,2- Dichloropropane 
cis-1 ,3- Dichloropropene 
trans-1,3-Dichloropropene 
Chlorodibromomethane 
Dichlorobromomethane 
Ethyl methacrylate 
lodomethane 
Methyl ethyl ketone 
Methyl mothacrylate 
Pentachloroethane 
1,1, 1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
T etrachloroethene 
Carbon Tetrachloride 
Toluene 
Bromoform 
1,1, 1 -Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 

4.4 
10 
10 
10 
6.0 

1.8 
10 
10 
10 
10 
10 
10 
10 
4.7 
2.8 
1.6 
2.8 
2.8 
6.0 
5.0 
10 
3.1 
2.2 
10 
10 
10 
10 

6.9 
4.1 
4.1 
2.8 
6.0 
4.7 
3.8 
5.0 
1.9 
10 

continued mtxt ·pag·e (seei last page of table for llOte"s) 

G347 
HA6553 

12/08/81 
1.0 

ug/L 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
R 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

G348 
HA6562 

12/05/91 
2.5 

~g/L 

119 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

66.2 
u 

43.4 
u 
u 
u 
u 
u 
u 
u 
u 
R 
u 
u 
u 
u 
u 
u 

108 
u 

18.0 
40.8 

u 
u 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

6348 
HA6570 

12/08/81 
25 

ll_n/1 

132 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

UJ 
R 
u 
u 
u 
u 

326 
u 

1500 
u 
u 
u 
u 
u 

GWFB02 
HA6584 

12/06/91 
1.0 

ugfl,, 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
R 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

GWFB03 
HA6585 

12/09/91 
1.0 

ug/L 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
R 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

TB120391 
HA6591 

12/03/91 
1.0 

ug/L 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
R 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

TB12ose1 
HA6592 

12/05/91 
1.0 

_Mg/L 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
R 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

TB120691 
HA6593 

12/06/91 
1.0 

l,d_g/l 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
R 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

TB120991 
HA6594 

12/09/91 
1.0 

ugft._ 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
R 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

TB12109f -
HA6595 

12/10/91 
1.0 

ug/L 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
R 
u 
LJ 
u 
u 
u 
u 
u 
LJ 
u 
u 
LJ 
u 



Dames and Moore Sample Numbe G347 G348 
Laboratory SampJe Number HA6553 HA6562 
Sampling Date Quant 12/09/91 12/05/91 
Dilution Factor Limit 1.0 2.5 
Untt.s ug/L uo/l ua/l 
AP-P-ENDIX IX SEMIVOl..ATILE COM :>QUNDS 

Acetophenone 10 u u 
2-Acetylaminofluorene 10 u u 
4-Aminobiopheny 10 u UJ 
Aniline 10 UJ 2960 

Aramite 10 u u 
Benzo(A)anthracene 8.0 u UJ 
Benzo(b )fluoranthene 4.9 u UJ 
Benzo(a)pyrene 2.6 u UJ 
Bis(2-Ch1oroethoxy)methane 5.5 u u 
Bis(2-chloroethyl) ether 5.9 u u 
Bi s(2- chlorois.opropyl)ether 5.9 u u 
Bis(2 - Ethylhexyl)p hthalale 10 u UJ 
4- Bromophenylphenyl ether 2.0 u UJ 
Butylbanzylphthalate 10 UJ UJ 
2- sec- Butyl-4,6- dinitrophen 10 u u 
p- Chloranaline 10 u 6860 
p-Chiaro-m- cres.ol 3.1 u u 
2- Chtoranaphthalene 2.0 u u 
2-Chlotophenol 3.4 u 1590 

Chrysene 2.6 u UJ 
Acenaphthene 2.0 u u 
Acenaphthylene 3.6 u u 
Anthracene 2.0 u u 
Benzo(ghi)perylene 3.2 u UJ 
Be nzo (k)f luor a.nthene 2.6 u UJ 
Fluorene 2.0 u UJ 
Phenanthrene 5.6 u UJ 
Pyrene 2.0 u UJ 
2- Nitrophenol 3.7 u u 
o-Cresol 10 u u 
m+p-Cresols 10 u 9.7 J 
Diallate 10 u u 
Dibenzo(a,h)anthra.cene 2.6 u UJ 
Di-n-butyl phthalate 10 UJ UJ 
1 ,2- Dichlorobenzene 2.0 u 3.32 
1 ,3-Dichlorobenzene 2.0 u u 
1,4-Dichlorobenzene 4.5 u u 
3,3- Dichlorobenzidine 17 UJ UJ 
2,4-Dichlorophenol 2.8 u 635 
2,6- Dichlorop henol 10 u u 

continued next page (see last J)age of table for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

G349 GWFB02 GWFB03 
HA6570 HA6584 HA6585 

12/09/91 12/06(91 12/09(91 
25 1.0 1.0 

u-'L u 'L u-'L 

7.1 J u u 
u u u 
u u u 

128 J UJ UJ 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

UJ UJ UJ 
u u u 

39.5 u u 
u u u 
u u u 

52.1 u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

11.Q u u 
81.5 u u 

u u u 
u u u 

UJ UJ UJ 
u u u 
u u u 
u u u 

UJ UJ UJ 
294 u u 

u u u 

TB120391 
HA6591 

12/03(91 
1.0 

u-'L 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

TB120591 TB120691 
HA6592 HA6593 

1 2(05/91 12(06(91 

1.0 1.0 
uo/L ua/L 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

TB1 20991 l 
HA.6594 

12/09/91 
1.0 

u 'L 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

------~~~"-

Bf21091 - I 

HA6595 

12/10/91 
1.0 

-~-~-U.9{!~-, 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Dames and Moore Sample Numbe G347 G348 
Laboratory Sample Number HA6553 HA6562 

Sampling Date Quant 12/09/91 1 2/05/91 

Dilution Factor Limit 1.0 2.5 

Units unll u-'L u-'L 

APPENDIX IX SEMIV'OLATILE COM OUNOS ( ~ntinued) 

Diethylphthalate 2.6 R R 
p- Dimethyla minoazobe n:zene 5.5 u UJ 
7, 1 2- Dimethylbenzo(a)anthra 5.9 u UJ 
3,3- Dimethylbenzidine 5.9 A A 
a - a - Dimethylphenethylamine 10 - -
2,4-Dimethylphenol 2.0 u u 
Dimethyl phthalate 10 R A 
m - Dinitrobenzene 10 u u 
4,6-Dinitro-O-cresol 10 u UJ 
2.4-Dinitrophenol 3.1 UJ UJ 
2,4- Dinitrotoluene 2.0 u u 
2,6- Dinitrotoluene 3.4 u u 
Oi-n-octyl phthalate 2.6 u u 
Diphenylamine 2.0 u UJ 
N-nitrosodinpropylamine 3.6 UJ u 
Ethyl methanesulfonate 2.0 u UJ 
Fluoranthene 3.2 u u 
Hexachlorobenzene 2.6 UJ u 
Hexachlorobutadiene 2.0 u UJ 
Hexachlorocyclopentadiene 5.6 u u 
Hexachloroethane 2.0 u u 
lsodtin 3.7 u u 
Hexachlorophene 10 R R 
Hexachloropropene 10 u u 
lndeno(1,2,3-c,d)pyrene 10 u UJ 
lsosafrole 2.6 u u 
Methapyrilene 10 u u 
3- Methylcholanthrene 2.0 u UJ 
Methyl methanesulfonate 2.0 u u 
Naphthalene 4.5 u 25 

1 ,4- Naphthoquinone 17 u u 
1 - Naphthylamine 2.8 u u 
2- Naphthylamine 10 u u 
p-Nitroaniline 17 u u 
Nitrobenzene 3.2 u u 
4- Nitrophenol 4.0 UJ UJ 
4- Nitroquinoline - N-oxide - u u 
N- Nitrosodiphenylamine 3.2 u UJ 
N- Nitroaodi-n-butylamine 17 u u 
N- Nitrosodiethylamine 17 u u 
N- Nitrosodimethylamine 17 u u 
N- Nitrosomethylethylamine 17 u u 

continued next page (see last page of table for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

G349 GWFB02 GWFB03 
HA6570 HA6584 HA6585 

12/09/91 12/06/91 12/09/91 
25 1.0 1.0 

unll unll uo/L 

A R A 
u u u 

UJ u u 
A u R 
- - -
u u u 
A R R 
u u u 
u u u 
u UJ UJ 
u u u 
u u u 
u u u 
u u u 

UJ UJ UJ 
u u u 
u u u 
u u UJ 
u u u 

UJ u u 
u u u 
u u u 
A A UJ 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

62.1 u u 
u u u 
u u u 
u u u 
u u u 
u u u 

UJ UJ UJ 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

TB120391 
HA6591 

12/03/91 
1.0 

uo/L 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

TB120591 TB120691 
HA6592 HA6593 

12/05/91 1 2/06/91 
1.0 1.0 

uo/L uo/l 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

TB120991 
HA.6594 

12/09/91 
1.0 

uoll .• . 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

TB1;; 
H, 

1 2/ 

T09t -1 
6595 
0/91 

1 .0 
y_gjl 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
r~;,, 
Ni', 



Dames and Moore Sample Numbe G347 G348 
Laboratory Sample Number HA6553 HA6562 
Sampling Date Quant 12/09/91 12/05/91 
Dilution factor Limit 1.0 2.5 
Units ugf!,__ un/L unll 
APPENDIX IX SEMIVOLATILE COM POUNDS (~ntinued) 

N- Nitrosomorphotine 10 u u 
N-Nitrosopiperidine 10 u u 
N-Nitrosopyrrolodine 10 u u 
5- Nitro-o-toluidine 10 u u 
Pentachlorobenzene 10 u u 
Pentachloronitrobenzene 10 u UJ 
Pentachlorophenol 3.7 u UJ 
Phenacetin 10 u UJ 
Phenol 1.5 UJ 25.1 J 
m -phenylenediamine 10 u u 
o- phenylenediamine 10 u u 
p-phenylenediamine 10 u u 
2-Picoline 10 u u 
Pronamida 10 u UJ 
Pyridine 10 u 5.3 J 
Safrole 10 u u 
1,2,4,5-Tetrachlorobenzene 10 u u 
2,3 ,4,6-T etrachlorophenol 10 u u 
Tetraethyldithiopyrophospha - u u 
o-Toluidine 10 u u 
1,2,4-Trichlorobenzene 2.0 u u 
2,4,5-Trichlorophenol 10 u 26.6 
2,4,6-Trichlorophenol 2.8 u 14.5 
0,0,0-Triethyl phosphorothi - u -
sym-Trinitrobenzene - u u 
Benzyl alcohol 10 u u 
Dibenzofuran 10 u u 
lsophorone 2.3 u u 
2- Methylnaphthalene 10 u 3,8 J 
o- Nitroaniline 10 u u 
m-Nitroa.niline 10 u u 
4-Chlorophenyl phenyl ether 4.3 u u 

continued next page (see last page of table for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

G340 GWF802 GWFB03 
HA6570 HA6584 HA6585 

12/09/91 12/06/91 12/09/91 
25 1.0 1.0 

un/L un/L un/L 

u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

547 UJ UJ 
u u u 
u u u 
u u u 
u u u 
u u u 

1.2 J u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

6.5 u u 
- u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

TB120301 
HA6591 

12/03/91 
1.0 

unll 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

TB120591 TB120691 
HA6592 HA6593 

12/05/91 12/06/91 
1.0 1.0 

un/L un/L 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

TB1 20991 
HA6594-

1 2/09/91 
1.0 

u-" 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

TBt 21i 
HA6! 

1 2/1 0 

- _u 

'" -- -

01 
95 

/91 

1 0 
g/l 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
"SA 

NA 
NA 



TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

Dames and Moore Sample Numbe1 G347 G348 G34D GWFB02 GWFB03 
Laboratory Sample Number Quant HA6553 HA6562 HA6570 HA6584 HA6585 
Sampling Date Limit 12/09/91 12/05/91 12/09/91 12/06/01 1 2/09/91 
Un~• u-'L uo/L un/L uo/L u-'L un/L 
APPENDIX IX INORGANIC PARAM TEAS 

Aluminum 60 u u u BMOL JE BMDLJ 
Arsenic 100 BMDL J BMDL J BMDLJ u u 
Barium 20 180 110 91 u u 
Beryllium LO u u u u u 
Cadmium 2"0 u u u u u 
Chromium 10 u u u u BMDLJ 
Cobalt 20 u u u u u 
Copper 10 u u u u BMDLJ 
lead M u BMDL JE BMDLJE BMOLJB u 
Mercury 0.20 u u BMDLJ u u 
Nickel 20 u BMOLJ BMDLJ u u 
Selenium 5"0 UJ BMOLJ BMDLJ u u 
Silver 10 u u u u u 
Thallium 10 UJ UJ UJ u UJ 
Tin 50 u u u u u 
Vanadium 20 u u 2Q u u 
Zinc 20 u u u BMDL J BMOLJ 

LEGEND. 
U Compound was not detected at laboratory method detection limit. 
J Estimated value due to limitations identified during the quality assurance review. 
UJ eportad method detection limit is estimated due to limitations identlied during the quality assurance review. 
B Compound was detected in a laboratory and/or field blank at similar concentrations. May 

represent laboratory and/or field contamination. 
A Unreliable result. Compound may or may not be present. 

Sample analyzed at multiple dilutions. Summary table is a hybrid of diluted and undiluled results, 
No standard available. Compound was qualitatively searched for. 

IND Indeterminate. Standard and/or spikes could not be detected at method detection limit. 
BMDL Below Method Detection Limit reported by laboratory. 

TB120301 TB120591 
HA65D1 HA6592 

12/03/91 12/05/91 
un/L un/L 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

Discrepancies may exist between the laboratory data tables and the data validation summary tables due to variations in the rounding of calculations. 

TB120601 
HA6593 

12/06/91 
un/L 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Tl:1120991 
HA6594 

12/09/91 

uo/L 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Ti 8121091-­

HA6595 

2/10/91 

"-- u~/_~ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

N~--





DATA VALIDATION/QUALITY ASSURANCE REVIEW 
PHASE Il RCRA FACILITY INVESTIGATION 

CHEM WASTE MANAGEMENT, INC. - CHICAGO INCINERATOR 
SAMPLE COLLECTION DATES: DECEMBER 10 - DECEMBER 12, 1991 

DAMES & MOORE JOB NO.: 13963-055-192 

LABORATORY REPORT Nos.:101486 & 101490 

INTRODUCTION 

Seven (7) groundwater samples, two (2) field-duplicate samples, two (2) vault 
samples, (1) field-blank samples and three (3) trip-blank samples were collected and 
submitted to Environmental Testing Corporation (ETC) of Edison, New Jersey (1992 
Illinois Certification No. 100224). All samples included in this review are listed on Table 
1. All groundwater samples, one (l) vault sample and the field-blank sample were analyzed 
for RCRA Appendix IX heated purge and trap volatile organic compounds (HP/T VOA), 
purge and trap volatile organic compounds (PIT VOA), semivolatile organic compounds 
(base/neutral and acid-extractable organic compounds) and metals. One (1) vault sample 
was analyzed for RCRA Appendix IX HP/T, PIT VOA, and semivolatile compounds only. 
Both vault samples were analyzed for RCRA Appendix IX organochlorine pesticides and 
polychlorinated biphenyls (PCB). The trip-blank samples were analyzed for RCRA 
Appendix IX HP/T and PIT volatile organic compounds only. All samples were analyzed 
following USEPA SW-846 Methodologies. 

A data validation review was performed on all samples prepared under a 
modified CLP-SOW 3/90 CLP-I data deliverable format. Data were examined to assess 
the usability of the results, as well as to assess compliance relative to data package 
deliverable requirements. The organic data review is based upon a rigorous review of the 
reported hold times, surrogate recoveries, blank spike recoveries, matrix spike and matrix 
spike duplicate summaries, blank contaminants, internal standard area performance, Gas 
Chromatography (GC) calibration response factors, Gas Chromatography/Mass Spectrosco­
py (GC/MS) tuning and calibration data. 

The inorganic data review is based on a review of the reported hold times, 
blank analysis results, blank spike re~overiFs, matrix spike and duplicate results, calibration 
results, post-digestion spike recoveries anct !nductively Coupled Plasma (ICP) serial dilution 
analysis. 

Details of the data validation/quality assurance review are presented in the 
narrative section of the report. The data is summarized in Table 2 of the report. Data 
qualifiers have been placed next to the results so that the data user can quickly assess the 
qualitative and/or quantitative reliability of the reported result. This report was prepared 
to provide a critical review of the laboratory analysis and reported chemical results. 
Quality assurance reviews of laboratory-generated data routinely identify problems 

l 



associated with analytical measurements, even from the most experienced and capable 
laboratories. 

This review has been performed in accordance with the requirements 
specified in the "Laboratory Data Validation Functional Guidelines for Evaluating Organic 
Analyses" dated February 1988 and "Laboratory Data Validation Functional Guidelines for 
Evaluating Inorganic Analyses" dated July 1988. 

Sample ID 

G317 HA6557 

G334 HA6559 

GWDUP04 HA6560 

G336 HA6565 

Gl23S HA6575 

GWDUP03 HA6577 

GWFBl21191 HA6586 

TB121191 HA6596 

Gl21S HA6573 

Gl24S HA6576 

G120S HA6580 

TBl2129l HA6597 
TBl21691 HA6598 
L-3 HA7043 

L-2 HA7045 

TABLE 1 

SAMPLES INCLUDED IN REVIEW 

Date Collected Test Requested 

Log Link No. 101486 

12/11/91 

12/11/91 

12/11/91 

12/11/91 

12/11/91 

12/11/91 

12/11/91 

12/11/91 

RCRA Appendix IX HPIT VOA, PIT VOA, BNA & 
Metals 
RCRA Appendix IX HPIT VOA, PIT VOA, BNA & 
Metals 
RCRA Appendix IX HPIT VOA, PIT VOA. BNA & 
Metals 
RCRA Appendix IX HPIT VOA, PIT VOA, BNA & 
Metals 
RCRA Appendix IX HPIT VOA, PIT VOA, BNA & 
Metals 
RCRA Appendix IX HPIT VOA, PIT VOA, BNA & 
Metals 
RCRA Appendix IX HPIT VOA, PIT VOA, BNA & 
Metals 
RCRA Appendix IX HPIT VOA & PIT VOA 

Log Link No. 101490 

12/12/91 RCRA Appendix IX HPIT VOA, PIT VOA, BNA & 
Metals 

12/12/9! RCRA Appendix IX HPIT VOA, PIT VOA, BNA & 
Metals 

12/12/91 1'~" I\. Appendix IX HPIT VOA, PIT VOA, BNA & 
Metals 

12/12/91 RCRA Appendix IX HPIT VOA & PIT VOA 
12/12/91 RCRA Appendix IX HPIT VOA & PIT VOA 
12/10/91 RCRA Appendix IX HP/T VOA, PIT VOA, BNA & 

Pest/PCB 
12/11/91 RCRA Appendix IX HPIT VOA, PIT VOA, BNA, 

Pest/PCB & Metals 
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~: 

HP/T VOA 
P/TVOA 
BNA 

Pest/PCB 

= 
RCRA Appendix IX Heated Purge and Trap Volatile Organic Compowds 
RCRA Appendix IX Purge and Trap Volatile Organic Compounds 
RCRA Appendix IX Semivolatile Organic Compounds (Base/Neutral and Acid­
Extractable Organic Compounds) 
RCRA Appendix IX Organochlorine Pesticides and Polychlorinated Biphenyls 

GENERAL COMMENTS 

With regard to the data package deliverables, most of the requirements 
were met with the exception of the metals fraction. This reviewer has observed that 
for the ICP concentrations reported at 10 to 15 times above the method detection limit 
(MDL), the data validation cannot reproduce the laboratory reported results. The 
calculation obtained during data validation is consistently higher than the laboratory 
reported concentration. This is due to the fact that the interelement correction factors 
in the ICP instrument have been externally calculated. Since this external interelement 
correction factor is not available for review, the reported results for low level samples 
cannot be reproduced. It should be noted that positive ICP reported results that are 
significantly above than the MDL (approximately 100 times higher or more) were 
reproduced and validated, since this interelement correction factor becomes negligible 
at higher concentrations. The data review assumes that the low level reported 
concentrations (10 to 15 times the MDL) are correct as reported and it is this 
reviewer's opinion that data usability is not impacted. 

DATA QUALIFIERS 

The data validation review has identified aspects of the analytical data 
that require qualification. To confidently use any of the data within the data set, the 
data user should understand the limitations and qualifications presented. With regard 
to data usability, the following qualifiers are offered based upon the data provided. 

ORGANIC QUALIFIERS 

Hold Times: 

• The trip-blank sample, TB121291, was analyzed for P/T VOA one (1) 
day outside the hold time requirement. There is no impact on data 
usability and no qualifier has been applied. 
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Blank Contamination: 

• Trace presence of isobutyl alcohol in the heated purge and trap volatile 
(HP/T VOA) laboratory blank associated with samples Gl23S, GW­
DUP03 and L-3, has been identified at below the method detection limits 
(BMDL). The positive results of this compound in samples Gl23S and 
GWDUP03 are qualitatively questionable and have been flagged (B) on 
the summary tables, since its presence in the samples may be attributed 
to laboratory contamination. For sample L-3, however, the concentration 
of isobutyl alcohol is greater than 10 times the concentration found in the 
laboratory blank. This result is regarded as a "real" value and no 
qualifier has been applied. 

Surrogate Recoveries: 

• The semivolatile surrogate, terphenyl-d 14, was recovered outside the 
control limits (low) for sample L-3 and may be biased low. No qualifier 
has been applied since only one surrogate per sample is outside the 
control limits. 

The base/neutral surrogate, 2-fluorobiphenyl, and the acid-extractable 
surrogate, 2,4,6-tribromophenol, were recovered outside the control limits 
(low for 2-fluorobiphenyl and less than 10% recovery for 2,4,6-tribromo­
phenol) for sample L-2. The positive and non-detected base/neutral 
results may be biased low and have been flagged (J/UJ) estimated. The 
positive acid-extractable results for this sample may be biased low and 
have been flagged (J) estimated. The non-detected acid-extractable 
compounds, however, are regarded as unreliable and have been flagged 
(R) on the summary tables. 

• The pesticide/PCB surrogates, dibutylchlorendate (DBC) and tetrachloro­
m-xylene (TCX), were not recovered for samples L-2 and L-3. The 
results for both samples are regarded as unreliable and have been 
flagged (R) on the summary tables. 

Internal Standard Area Performance: 

• The area counts of the semivolatile internal standards, chrysene-d12 and 
perylene-d12, were outside the control limits (high) for sample G121S. 
The positive and non-detected compounds quantitated against these 
internal standards are regarded as estimated values and have been 
flagged (J/UJ) on the summary tables. 
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Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Summary: 

The HP /T VOA blank spiking compounds, acrolein, acrylonitrile, 1,4-
dioxane, ethyl cyanide and methacrylonitrile, associated with all samples, 
except for samples G317, G334 and GWDUP04, were recovered outside 
the control limits (low). The positive and non-detected results of these 
compounds in the associated samples may be biased low and have been 
flagged (J /UJ) estimated. 

The P /T VOA blank spiking compounds, methyl bromide, chloroethane, 
dichlorodifluoromethane, 1, 1-dichloroethylene, methylene chloride, trans-
1,3-dichloropropylene, toluene, vinyl chloride, acetone, ethylbenzene, 
styrene and m-xylene, associated with all samples, were recovered outside 
the control limits (low). The positive and non-detected results of these 
compounds may be biased low and have been flagged (J/UJ) estimated 
on the summary tables. 

The P /T VOA blank spiking compound, o&p-xylenes, was recovered less 
than 10%. The positive results of this compound maybe biased low and 
have been flagged (J) estimated. The non-detected results are regarded 
as unreliable and have been flagged (R) on the summary table. 

The semivolatile blank spike recoveries of benzo( a )anthracene, benzo(b )­
fluoranthene, benzo(a)pyrene, bis(2-chloroethoxy)methane, bis(2-
ethylhexyl)phthalate, chrysene, acenaphthene, anthracene, benzo(k)­
fluoranthene, fluorene, phenanthrene, pyrene, 2,4-dinitrotoluene, 2,6-
dinitrotoluene, di-n-octyl phthalate, fluoranthene, hexachlorobenzene, 
naphthalene, 1,2,4-trichlorobenzene, 2-methylnaphthalene and 4-
chlorophenyl phenyl ether were outside the control limits (high). The 
positive results of these compounds may be biased high and have been 
flagged (J) estimated. There is no impact on the non-detected results 
and no qualifier has been applied. 

• The semivolatile blank spiking compounds, p-chloroaniline, 3,3' -'lichloro­
benzidine, phenol, and m-nitroaniline, were recovered outside the control 
limits (low). The positive and non-detected results of these compounds 
may be biased low and have been flagged (J /UJ) estimated on the 
summary tables. 

• The semivolatile blank spike recovery of aniline was less than 10%. The 
positive aniline results may be biased low and have been flagged (J) 
estimated. The non-detected aniline results are regarded as unreliable 
and have been flagged (R) on the summary tables. 
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• The base/neutral matrix spiking compound, 1,2,4-trichlorobenzene, was 
outside the control limits (high) for samples G120SMS/MSD and may be 
biased high. No qualifier has been applied since this compound was non­
detected in the unspiked sample. 

• Sample GWDUP04 was collected and submitted to the laboratory as a 
blind field-duplicate of sample G336. The reproducibility of the volatile 
and semivolatile organic results are good, providing a positive indication 
of the field techniques and laboratory precision associated with the 
samples. 

• Sample GWDUP03 was collected and submitted to the laboratory as a 
blind field-duplicate sample of G 123S. The reproducibility of the 
semivolatile results are good; however the reproducibility of the HP /T 
and P /T volatile organic results are poor. The positive and non-detected 
results for both HP /T and P /T volatiles for the field-duplicate samples, 
GWDUP003 and G123S are regarded as estimated values and have been 
flagged (J/UJ) on the summary tables. 

Initial and Continuing Calibration Results: 

• Samples G123S and GWDUP03 were re-analyzed for HP/T VOA and 
samples G317, G123S and G121S were re-analyzed at higher dilutions for 
P /T VOA due to target compounds concentrations exceeding the linear 
calibration range requirements. The results of these samples are a hybrid 
of both initial and dilution analyses as reported on Table 2. 

• Sample L-2 was analyzed for P /T VOA at 1:250 dilution, resulting in 
elevated detection limits due to target compound concentrations 
exceeding the linear calibration range requirements. 

Samples G123S, GWDUP03, L-3 and L-2 were re-analyzed at higher 
dilutions for semivolatile organic compounds due to target compound 
concentrations exceeding the linear calibration range requirements. The 
semivolatile results for these samples are a hybrid of both init;a1 and 
dilution analyses as reported on Table 2. 

• Due to the high difference between the initial and continuing calibrations 
response factors (%D > 25 % and < 90%), all positive results for the 
following volatile compounds have been flagged (J) estimated. The 
actual detection limit may be higher than reported and have been flagged 
(UJ) estimated on the summary table. 
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Compound Log Link Associated Sample 

All HP /T VOA Cmpds. 101486 G317 & GWDUP04 

All HP /T VOA Cmpds., 101486 G336, G123S & GWDUP03 
except for Acry!onitrile 101490 G1121S, G124S, Tll121291, L-3 & L-2 

All HP /T VOA Cmpds., 101486 TB121191 
except for Acrolem 101490 G120S & TB121691 

• Due to the high difference between the initial and continuing calibration 
response factors (%D > 25% and <90%), all positive results for the 
following semivolatile compounds have been flagged (J) estimated. The 
actual detection limit may be higher than reported and have been flagged 
(UJ) estimated on the summary table. 

Compound Log Link Associated Sample 

N-Nitrosodi-n-propylamme, 101486 G334, GWDUP04 & GWFB121191 
2,4-Din.itrophenol, 101490 Gl20S 
2,3,4,6-Tetrachloropbenol, 
4-Nitrophenol & Diethyl phthalate 

Hexachlorobenzene & 
3,3' -Dichlorobenzidme 

Benzyl Alcohol 

101486 G317, GWDUP03 & G1235 
101490 G121S, G124S, L-3 & L-2 

101486 G336 

The response factors of the P /T volatile compound, methyl ethyl ketone 
(MEK) and the semivolatile compound, hexachlorophene, in the initial 
and continuing calibrations associated with all samples are Jess than 0.05. 
The positive results of these compounds may be biased low and have 
been flagged (J) estimated. The non-detected results are regarded as 
unreliable and have been flagged (R) on the summary tables. 

Additional Comments: 

• As per the requirements, all values calculated below the method 
detection limit should be considered estimated and have been flagged (J) 
on the data table. 
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INORGANIC PARAMETER QUALIFIERS 

Hold Times: 

• All samples were digested and analyzed within the required hold time 
criteria for the metals analyses. 

Blank Contamination: 

• Trace presence of lead, selenium, silver and zinc have been identified in 
the groundwater field-blank sample, GWFB121191 at below the method 
detection limits (BMDL). The positive results of these analytes in the 
groundwater samples reported as BMDL are qualitatively questionable 
and have been flagged (B) on the summary tables. The positive results 
of these analytes reported above the method detection lints (MDL) are 
regarded as "real" values and no qualifier has been applied. 

Instrument Calibration and Verification: 

• The initial and continuing calibration verification recoveries of all metals 
were reported within control limits. 

ICP Serial Dilution Results: 

• The percent differences (%D) of the ICP serial dilution analytes of 
sample G120S were reported within control limits. 

Matrix Spike (MS) and Duplicate (DU) Summary: 

• The blank spike recovery of mercury, associated with samples G121S, 
Gl24S and L-2 was outside the control limits (high) and may be biased 
high. There is no impact on the data quality for the non-detected 
mercury results and no qualifier has been applied. 

• The matrix spike recoveries of mercury and selenium in sample G 120S 
was outside the control limits (low). The non-detected mercury and 
selenium results in the unspiked sample may be biased low and have 
been flagged (UJ) estimated on the summary tables. 

• Sample GWDUP04 was collected and submitted to the laboratory as a 
blind field-duplicate of sample G336. The reproducibility of the metals 
results are good, providing a positive indication of the field techniques 
and laboratory precision associated with the samples. 



• Sample GWDUP03 was collected and submitted to the laboratory as a 
blind field-duplicate of sample G 1235. The reproducibility of the metals 
results are poor. The positive and non-detected metals results for the 
field-duplicate samples GWDUP03 and G1235 are regarded as estimated 
values and have been flagged (J/UJ) on the summary tables. 

Post-Digestion Spike Recoveries: 

• The post-spike recoveries of the following analytes were recovered 
outside the control limits (low). Positive and non-detected results of 
these analytes for the associated samples may be biased low and have 
been flagged (J/UJ) estimated. 

Analyte 

Arsenic 

Selenium 

Thallium 

Additional Comments: 

Log Link 

101486 
101490 

101486 

101490 

101486 
101490 

Associated Sample 

G334, GWDUP04, G336, G1235 & GWDUP03 
Gl21S & L-2 

G317, G334, GWDUP04, G336, GWDUP03 & GWFB-
121191 
G124S & G120S 

G317, G334, GWDUP04, G336, G1235 & GWDUP03 
G120S, G121S, G124S & L-2 

• The laboratory reports several inorganic results as below the method 
detection limit (BMDL). These are reported as BMDL on Table 2. The 
actual concentrations are not calculated during the data validation review 
since the interelement coefficient factors were not provided. 



Dam.es and Moore Sam.pie No. 

Sampling Depth (U) 

Laboratory Sample Number 

Sampling Date Quant 

Dilulion Pacto'r Limil 

Unil11 u•1L 

APPENDIX IX HEATED PIT VOL.A trILE CO 

Acetonitrie 15 

Acrolein 20 

Acrylonitrile 10 

1,4- Dioxane 300 

Eth}I cyanide 40 

Isobutyl alcohol 230 

Methacrylonitrk 110 

continued next page (see last page of lable for notes) 

TABLE 2 

SUMMARY OP ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

L-2 L-3 GlZ0S O121.S 

5-8' 3-5' NP NP 
HA-7045 HA-7043 HA-6580 HA-6573 

12/11/92 12/10/92 11/11/93 11/11/93 

10 2 l l 

••'L u,/L ue/L ut:/L 

tfPOUNDS 

197 J 130 J UJ UJ 

UJ UJ UJ UJ 

UJ UJ UJ UJ 
1990 J 316 J UJ 33.6 

UJ UJ UJ UJ 
UJ 656 J 92.5 JB UJ 
UJ UJ UJ UJ 

Gl23S GWDUPO3 Gl24S 

""J NP NP NP NP 
HA-6575 IIA-6577 HA-6576 HA-6557 

11/11/93 11/11/93 12/12/93 11/11/93 

1125 5/125 1 1 

ue/L ut:/L y .. lL ••'L 

5640 J• 9830 J UJ 6.1 J 

UJ UJ UJ UJ 
UJ UJ UJ UJ 

J 128 J 26.8 J UJ UJ 
12.1 J UJ UJ UJ 

33.4 JB 9.33 rn UJ UJ 
UJ UJ UJ UJ 



Dames and Moore Sample No. 

Laboratory Sample Number 

Sampling Date Quant 

Oil ulion Pacior Limit 

Unilll u•/L 

APPENDIX IX PrrVOLATILECO~ POUND: 

Acetone ID 

Benzene 4A 

Ilromoform 4-7 

carbon disulfide ID 

carbon Tetrachloride 2B 

Chlorobenzene ,_o 
2-Chloro-1,3-butadiene -
Chlorodibromomethane 3-1 

Chloroethane ID 

Chloroform lh 

3-Chloropropene ID 

Dichlorobromomethane 2_2 

Dichlorodinuoromelhane ID 

1,2- Dibromo-3-cllioropropam ID 

1,2-Dibromoethane ID 

1,4- Dichloro-2-butene 10 

1,1- Dichloroethane 4-7 

1.2- Dichloroethane 2B 

1,1- Dichloroethene z, 

1,2- Dichloropropane ,_o 
cis-1,3- Dichloropropene 5.0 
trans -1,3- Dichloropropene 10 

Eth~benzene 7_2 

Eth){ methacrylate 10 

2-Hexanone 10 

loJomclhanc 10 

Methyl bromide lO 

Methyl chloride 10 

Methylene Chloride z, 

Melby\ isobutyl ketone 10 

Methyl ethyl ketone 10 

Methyl melhacryiate 10 

Pentachloroetbane -
Styrene 10 

l, 1,2;1.-Tetrachloroethane 4-1 

Tetrachloroethene 4-1 

continued next page (see last page of table for notes) 

TABLE 2 (continued) 

SUMMARY OP ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

L-2 L-3 GlZOS Gl21S 

HA-7045 HA-7043 HA-6580 IIA-6573 

12/11/92 12/10/92 12/11/93 12/12/93 

250 10 I 1/2 

u.-/1. op/(. u•/L u,JL 

UJ 942 J UJ UJ 
10700 94.9 u 262 • 

u u u u 
u u u u 
u u u u 

7170 18.8 J u 64.6 

u u u u 
u u u u 

UJ UJ UJ UJ 
u u u u 
u u UJ u 
u u u u 

UJ UJ UJ UJ 
u u u u 
u u u u 
u u u u 
u 233 u u 
u u u u 

UJ 183 J UJ UJ 
u u u u 
u u u u 

UJ UJ UJ UJ 
R UJ UJ 14.6 J 

u u u u 
u u u u 
u u u ll 

I( UJ UJ UJ 
u u u u 

1280 J 512 J UJ UJ 

u 273 u u 
R R R R 

u u u u 
u u u u 

UJ UJ UJ UJ 

u u u u 
u u u u 

Gl23S GWDUPO3 G124S G317 

HA-6575 IIA-6577 HA-6576 IIA-6557 

12/11/93 12/11/93 12/12/93 12/11/93 

1/2 5 I 1 

u,JL u•iL - _u•IL lll'"~L 

196 J 169 J UJ 398 J 

312 ~ 316 u 113 

u u u u 
34.7 30 J u u 

u u u u 
u u u 6.64 

u u u u 
u u u u 

UJ UJ UJ UJ 
u u u u 
u u u u 
u u u u 

UJ UJ UJ UJ 
u u u u 
u u u u 
u u u u 
u u u 4.6 1 

u u u u 
3.56 J UJ UJ 34.8 J 

u u u u 
u u u u 

UJ UJ lJJ UJ 

2B J u UJ UJ 
u u u u 
u u u u 
ll \) l/ " 

UJ UJ UJ lJJ 

u u u u 
UJ UJ UJ 33.1 J 

IDS 104 LI u 
43.4 J R R 45 J 

u u u u 
u u u u 

UJ lJJ UJ UJ 
u u u u 
u u u u 



Dam.es and Moore Sample No. 
Laboratory Sample Number 

Sampling Dale Quanl 

Dilntion Factor Lim.ii 

Unils u•/L 
APPENDIX IX PIT VOLATILE CO POUND 

Toluene 6.0 

1,2- Dichloroethene (trans) 1.6 

1.1,1-Trichloroethane 3.8 

1,1,2-Trichloroethane 5.0 

1,2,3-Trichloropropane 10 

Tri:hloroethene 1.9 

Tri:hloroOuoromethane 10 

Vinyl acelale 10 

Vinyl Chloride 10 

m-Xylene 10 

o,p-Xylenes 10 

continued next page (see last page of !able for notes) 

TABLE 2 (coolinued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 

CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

L-2 L-3 01205 Gl21S 

IIA-7045 HA-7043 IIA-6580 HA-6573 

12/1V92 12/10/92 12/12/93 12/12/93 

250 10 1 1/2 

uo/L u•IL u,/L u•/L 

(conlinued) 

7310 J 85.5 J UJ 7B J 

u u u lJ 

lJ u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

UJ UJ UJ UJ 
R 52 J UJ UJ 

R 48.5 J R 11 

G123S GWDUPOJ 012-4-S 0317 

IIA-6575 llA-6577 HA-6576 HA-6557 

12J1V93 11/11/93 12/11/93 11/lJ/93 

1/2 5 1 1 

u•/L ••IL u.-/L u•IL 
-~=- ·7 

593 J 50.2 J UJ 123 J 

u u u lJ 

u u u u 
u u u u 
u u u lJ 

u u u u 
u u u u 
u u u u 

33.3 J UJ UJ UJ 
3.3 J UJ UJ UJ 

5.8 J R R 23 J 



Danes a.I Moore S.mp&e No. 
1.ahor.atory Sample Nana.her 

S.apliag Dale 0..•t 
Dilation Factor Lia.it 

Unill --· 
APPENDIX IX SHMIVOIA.ULE CO lt'OUND 

Acetophenone 10 

2-Acetylaminofluorene 10 

4-Aminobiophen~ 10 

Aniline 10 

Aramite 10 

Benzo(a )mthiacene 8.0 

Benzo(.b )fluoianlhene 4.9 

Benzo(a )pyrene 2.6 

Bis(2- Chloroelho:q)metlmne 5.5 
Bis(2-cbloroethyl) ether 5.9 
Bis(2-cbloroisopropyl)ether 5.9 

Bis(2- Ethy~l)phtha late 10 

4-Bromophcnylpbenyl ether 20 

Butylbenzylphthalate 10 

2-s«-Butyl- 4,6- dinitrophen 10 

p-Chlolllnaline 10 

p-Chloro-m-cresol 3.1 

2-Cbloranaphtlmlene 20 

2-Cblorophenol 3.4 

Chrysene '-' 
Acemphtheoe 20 

Acemphtbylene 3.6 

Antbraccne 2.0 

Benzo(l,hi)perylene 3.2 

Beozo(k )f1uo1,1nthenc 2.6 

Fluoreoe 20 

Pbemmthreoe 5.6 

Pyrene 2.0 

2-Nitropbenol 3.7 

o-Cresol 10 

m+p-Crcsob 10 

Di:illate 10 

Dibcnzo(a,h)anthracene 2.6 

Di-n-bulyl phthalale 10 

1,2-DEhlorobenzeoe 2.0 

1,3-Dkhlorobenzene 20 
1,4-Dkblorobenzene 4.5 

3,3-Ok:blorobenzid inc 17 
2,4-Dichloropbenol 2.8 

2,6-Dkbloropbenol 10 

continued nm pige (see last page o[table for notes) 

TABLI! 2 (&a11tia..ed) 
SUMMARY OF ANALYI1CAL RESULTS 

PHASE II INVBSTIGAUON 
CIIF.MICAL WASTE MANAGEMENT 

ClllCAGO,IWNOIS 

L-2 L-3 G120S 01215 

IIA-7045 IIA-7043 HA-6530 IIA-6573 

lUll/92 12/10/92 12/12/'JJ 12/12/'TJ 
11 13 I 1 

--• ..• --• --· 

lJJ u u u 
UJ lJ lJ u 
UJ u lJ lJ 

R R R R 

UJ u u lJ 
15/l J 58.2 J u UJ 

169 J 73.1 J u UJ 

109 J 39.5 J u UJ 

UJ u u lJ 

UJ u lJ u 
UJ u u u 
UJ 250 J u llJ 

UJ lJ u lJ 

UJ lJ u VJ 

UJ u lJ lJ 

214 J UJ UJ 68..5 J 

R u lJ lJ 

UJ lJ u lJ 

195 J 824 u 1.9 J 

183 J 47.7 J u UJ 

59.5 J 39.4 1 4.23 J 2.28 1 

UJ u u lJ 

126 J 34.1 J u u 
56.4 J u u UJ 

UJ u u UJ 

175} 54.4 J 4.73 J u 
680 J 184 J 3.1 J u 
400 J 1321 u UJ 

R u u u 
R 4150 u lJ 

2510 J " lJ u 
UJ u u u 
UJ u u UJ 

UJ lJ u u 
UJ u u 5.18 

UJ u u lJ 

UJ u u u 
UJ UJ UJ UJ 

1070 J 4320 u u 
R u u u 

Gl23S GWDUPOJ GIUS 0317 

HA-6575 HA-6511 HA-6576 HA-6557 

IUll/93 12/11/91 12/12/'JJ lUll/93 
1 I I 1.1 

--• --• ..• ·•• . 

lJ u u 12.6 

lJ u lJ u 
lJ u lJ lJ 

2.8 J 28.9 J R R 

lJ u lJ lJ 

u u u lJ 

lJ u u u 
u u u lJ 

u u u lJ 

u lJ u lJ 

lJ u u u 
u u u u 
lJ u u lJ 

lJ u u u 
lJ u u lJ 

UJ UJ UJ llJ 

u u u u 
u u u u 

2.5 J u u 5.21 

u lJ u u 
u u u 222 

u u lJ u 
lJ u u u 
u u u u 
u u u lJ 

u u lJ l.8J 

u u lJ 3.41 

u u lJ u 
u u u u 
65 J 6.81 u u 

80.5 92.6 l/ 26.J 

u ll u u 
u u lJ u 
u 10.l J u 52.7 

lJ lJ u u 
u u u u 
u lJ u lJ 

UJ lJJ l)J UJ 

u u u 340 

u u u u 



Danes and Moore Sample: No. 
Ulboaloly Sample Number 

S.a.plillg Date Qmol 

Dil• tioa Factor Limit 

Uaiu ..• 
APPENDIX IX Sl!MIVOIATIIB CO OUNDS 

DiethylpbtlPlate 10 

p-Dimethykuniocozobeozeoe 10 

7,12-Dimetbylbenzo(apnthra 10 

3,3-Dimethylbenz.iiine 10 

a -a - Dimethylphenethylamioe -
2,4-Dimethylphenol 2.8 

Dimethyl phtbalate 10 

m-Dioitmbenzene 10 

4,6-Dioitro-0-cresol 25 

2,4-Dioitrophenol 43 

2,4-Dioitrotolueoe 5.9 
2,6-Dioitrotolueoe 2.0 

Di-o-octyl pbthtlate 10 

Dipbeoylamioe 10 

N-oitrosodinpropylamine 10 

Ethyl meliEoesulfooate 10 

Fluoianthene 23 
Hexachlorobeozeoe 2.0 

HexachlorOOutadieoe 0.93 

Hexachlorogdopentadieoe 10 
Hexachloroetfflne 1.6 

Isodrin 6.1 

Hexachloroplene 10 

He;illlchloroprnpene 10 

lndeoo(l.2,3-c,d)pyreoe 3.8 

Isosafrole 10 

Methapyrileoe -
3-Methylcbolaothreoe 5.7 
Methyl metbaoesulfonate 10 

Ntphthtkne 1.6 

1,4-Naphthoquioone 10 

1-Naphthylamine 10 

2-Naphthylamioe 10 

p-Nitrmoilioe 10 

Nitrobenzcne 20 

4-Nitrophenol 2.5 

4-Nitroquiooline-N-oule -
N-Nitrosodipheoylamioe 2.0 

N-Nitrosodi-n-butylamioe 10 

N-Nitrosodiethylamine 10 

N-Nitrosodimethylamioe 10 

N-Nitrosometbylethylamioe 10 

continued next p1ge (see last page of table for notes) 

TABLE 2 (coatillllCd) 
SUMMARY OP ANALYTICAL RESULTS 

PHASE II INVESTIGATION 

CHEMICAL WASTE MANAGEMENT 
ClllCAGO, IUJNOIS 

L-2 L-3 Gl:WS 012is 
HA-7045 IIA-70U HA-6530 HA-6573 

12111/92 11./10/92 12/12/93 12/12/93 

11 13 1 1 - -· ... --· 
(coalillucd) 

UJ u u u 
UJ u u UJ 

UJ u u UJ 

UJ u u u 
- - - -

114 J 144 u u 
UJ u u u 
UJ u u u 
R u u u 
R u UJ u 

UJ u u u 
UJ u u u 
UJ ti u UJ 

UJ lJ u lJ 

UJ u u u 
UJ u u u 

392 J 125 J lJ ti 

195 J 212 J u UJ 
UJ u u u 
UJ u u u 
UJ u u u 
UJ u u u 

R R u R 

UJ u R u 
53.4 u u UJ 

UJ . u u u 
!ND IND IND IND 

UJ u u UJ 

UJ u u u 
405 J 139 J 1.5 J 12 J 

R u u u 
UJ u u lJ 

UJ u u lJ 

UJ u lJ u 
UJ lJ lJ u 
R u UJ u 

IND !ND !ND IND 

UJ u u u 
UJ u u u 
UJ u u u 
UJ u u u 
UJ u u u 

Gi23S GWDUPO3 G124S 0317 

HA-6575 IIA-6577 IIA-6576 HA-6557 

12/11/93 12/11/93 12/12/'TJ 11./11/93 
1 1 1 1.1 

--· --· -· --• 

u u ti u 
u u u u 
u u u u 
u u u ti 

- - - -
u u u u 
u u u u 
u u u u 
u u u u 
u u ti u 
u u u u 
u u u u 
u u u u 
u u lJ lJ 

u u u u 
lJ ti u ti 

u u u u 
UJ UJ UJ UJ 

u u u u 
u u u u 
u u u u 
u u u u 
R R R R 

ti u u u 
u u u u 
u u u u 

IND IND IND IND 

u u u u 
u u u u 

10.6 J 11.1 ti 9.22 J 

lJ lJ u u 
u lJ lJ LI 

u u u u 
u u u u 
lJ u lJ lJ 

u u u lJ 

!ND IND IND IND 

u lJ lJ u 
u u u lJ 

u u u u 
u u u u 
lJ u u u 



Dames and Moore Sample No. 
Laboratory Sample Number 
Sampling Date Quant 

Dilulion Factor Llmil 

Units u.tL 
APPENDIX IX SEMI VOLATILE CO MPOUN[ 

N -Nitrosomorpholine 10 

N -Nitrosopiperidine 10 
N-Nitrosopyrrolodine 10 
5-Nilro-o-toluidine 10 

Pentachlorobenzene 10 

Pentachloronitrchenzene 10 
Pentachlorophenol 3.7 
Phenacetin 10 
Phenol 1.5 
m-phenylenediamine 10 
o-phcnylenediaminc 10 
p-phenylenediamine 10 

2-Picoline 10 
Pronamide 10 

Pyridine 10 

Safrole 10 

1,2,4,5-Tctrachlorobenzcnc 10 
2,3,4,6-Tctrachlorophenol 10 
Tetraethyldithiopyrophospta -
o-Toluidine 10 

1,2,4-Trichlorobenzene 2.0 
2.,4,5-Trichlorophenol ID 

2.,4,6-Trichlorophcnol 2.8 
0,0,0-Triethyl phosphorothi -
sym-Trinitrobenzene -
Benzyl aloohol 10 
Dibenzofuran 10 

Isophorone 2.3 
2-Methylnaphthalene 10 

o-Nitrcnniline 10 
m-Nitrrnnilinc 10 
4-Chlorophenyl phenyl ether 4.3 

continued next page (see last page of table for notes) 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESUL'JS 

PHASE II INVESTIGA 110N 
CHEMICAL WAS1E MANAGEMENT 

CHICAGO, ILLINOIS 

L-2 L-3 G120S Gl21S 

IIA-7045 IIA-7043 HA-6580 IIA-6573 

12/11/92 12/10/92 12/12/93 12/12/93 
II 13 I I 

u.tL u•/L uo/L ug/L 

S ( continued 

UJ u u u 
UJ u u u 
UJ u u u 
UJ u u u 
UJ 28.5 J u u 
UJ u u u 
R u u u 

UJ u u u 
5520 J 10600 J UJ UJ 

UJ u u u 
UJ u u u 
UJ u u u 
UJ u u u 
UJ u u u 
175 J u u u 
UJ u u u 
UJ u u u 
R u UJ u 

UJ u u u 
UJ u u u 
UJ u u u 
R u u u 
R 92.6 u u 
- - - -

IND IND IND IND 

UJ u u u 
UJ u u u 
UJ u u u 

430 J 90.9 J 4.9 J u 
UJ u u u 
UJ UJ UJ UJ 

UJ u u u 

Gl23S GWDUPOJ GIZ4S 
G;-1 IIA-6575 IIA-6577 IIA-6576 IIA-6557 

12/11/93 12/11/93 12/12/93 12/11/93 I 
I I I I.I 

uo/L uo/L u•IL uo/L 

u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

1810 J 1730 J UJ 183 J 

u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

709 724 u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
- - - -

IND IND IND IND 
u u u u 
u u u u 
u u u u 
u u u 2.6 J I 

u u u u 
u UJ UJ UJ 

u u u u 



Damea and Moore Sample No. 

Labontory Sample Number 

Sampling Dale Quant 

Dilulion Pacior Limit 

Units •·" 
APPENDIX IX PESTICIDE COM PC UNDS 

Alpha-BHC 0.55 

Chlordane 10 

Chlorobenz.ilate 25 
4,4'-DDD 1.0 
4,4'-DDE 1.0 

4,4'-DDT 1.0 

Dieldrin 1.0 

Endosullan I 0.55 

Endosullan II 1.0 
Endosul&n Sulfate 1.0 
Endrin 1.0 
Endrin Aldehyde 1.0 

Hepalchlor 0.55 

Hepatchlor Epoxide 0.55 

Beta-BHC 0.55 

Delta-BHC 0.55 

Gamma -BHC (Lindane) o.ss 
Kepone 5.5 

Melhoxychlor 5.5 

Toxaphene 20 

Arochlor-1016 5.0 

Arochlor-1221 5.0 
Arochlor-1232 5.0 

Arochlor-1242 5.0 
Arochlor-1248 5.0 

Arochlor-1254 lO 

Arochlor 1260 10 

Thionazin 1.0 

Dimethoale 2.5 

Disulfoton 0.55 

Methyl parathion 1.0 
Parathion 1.0 
Phorale 2.5 

Famphur 10 

continued next page (see last page of table for notes) 

TABLE 2 (continued) 

SUMMARY OP ANALYTICAL RESULTS 

PHASE II INVESTIGATION 

CHEMICAL WASTE MANAGEMENf 

CHICAGO, ILLINOIS 

L-2 L-3 Gl20S Gl21S 

HA-7045 HA-7043 HA-6580 HA-6573 

12/11/92 12/10/92 12/12/93 12/12/93 

1 1 NA NA 

•-" •·" •·" u,/L 

R R NA NA 
R R NA NA 
R R NA NA 
R R NA NA 
R R NA NA 
R R NA NA 

R R NA NA 
R R NA NA 
R R NA NA 
R R NA NA 
R R NA NA 
R R NA NA 
R R NA NA 
R R NA NA 
R R NA NA 
R R NA NA 
R R NA NA 
R R NA NA 
R R NA NA 
R R NA NA 
R R NA NA 
R R NA NA 
R R NA NA 
R R NA NA 
R R NA NA 
R R NA NA 

R R NA NA 

R R NA NA 

R R NA NA 
R R NA NA 
R R NA NA 
R R NA NA 
R R NA NA 
R R NA NA 

01235 GWDUPO3 Gl24S 0317 

HA-6575 HA-6577 IIA-6576 HA-6557 

12/11/93 12/11/93 12/12/93 12/t 1/93 

NA NA NA NA 

u u,/L •·" u~= 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA NA NA NA 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA NA NA NA 
NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 
NA NA NA NA 

NA NA NA NA 

NA NA NA NA 



Damea and Moore Sample No. 

Laboratory Sample Number Quant 

Sampling Date Limil 

Units URIL 
APPENDIX IX INORGANIC PARA i,IETERS 

Antimony 60 
Arsenic 10 
Bariwn 20 

Beryllium LO 
Cadmium 2.0 
Chromium 10 
Cobalt 20 
Copper 10 

Lead 5.0 

Mercury 0.20 
Nickel 20 
Selenium 5.0 

Silver 10 
Thalliwn 10 
Tin 50 
Vanadium 20 
Zinc 20 

LEGEND: 

TABLE 2 (continued) 

SUMMARY OP ANALYTICAL RESULTS 

PHASE IJ INVESTIGATION 

CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

L-2 L-3 GlZOS 01215 

IIA-7045 HA-7043 HA-6580 I-IA-6573 

12/11/92 12/10/92 12/12/93 12/12/93 

.. IL ••IL ••IL U£/L 

BMDLJ NA BMDLJ u 
BMDLJ NA 41 BMDLJ 

470 NA 830 410 
3.1 NA BMDLJ BMDLJ 

4.5 NA BMDLJ u 
220 NA u BMDLJ 

34 NA u u 
29 NA BMDLJ BMDLJ 

170 NA u u 
u NA UJ u 

580 NA BMDLJ 29 

BMDLJB NA UJ u 
BMDL JB NA BMDL Jll u 

Ul NA u UJ 

480 NA 250 220 
49 NA u u 

1700 NA BMDL JB u 

U Compound was not detected al laboratory method detection limit. 

Estimated value due to limitations identified during the quality assurance review. 

G1235 

HA-6575 

12/11/93 

••IL 

BMDL J 
BMDL J 

1300 
BMDL J 

BMDL J 

u 
u 

BMDL J 
7.4 
u 
21 

BMDLJB 

BMDL JB 

UJ 

180 
u 
u 

UJ eported method detection limit is estimated due to limitations identified during the quality assurance review. 

B Compound was detected in a laboratory and/or field blank at similar concentrations. May 

represent laboralory 11nd/or field conlaminalion. 

R Unreliable result. Compound may or may not be present. 

Sample analyzed at multiple dilutions. Summary table is a hybrid of diluted and undiluted results, 

No standard available. Compound was qualitatively searched for. 

NA Not analyzed 

NP Not provided 

IND Indeterminate. Standard and/or spikes could not be detected at method detection limit 

BMDL Below Method Detection Limit reported by the laboratory 

GWDUPO3 

HA-6577 

12/11/93 

••IL 

u 
BMDLJ 

1400 
BMDLJ 

u 
u 
u 

BMDLJ 

BMDLJB 

u 
BMDLJ 

BMDLJB 

u 
UJ 

170 

u 
u 

Discrepancies may exist between the laboratory dala lables and lhe data validation summary tables due lo variations in the rounding of calculalions. 

G124S G317 

IIA-6576 HA-6557 

12/12/93 12/11/93 

021L ••IL 

u BMDLJ 

u BMDLJ 

65 1700 
u BMDLJ 

u u 
BMDLJ u 

u u 
BMDLJ BMDLJ 

BMDL JB BMDLJB 

u lJ 

BMDLJ 31 

BMDLJB UJ 
BMDLJB u 

UJ UJ 
81 BMDLJ 

u u 
u BMDL JB 



Damea and Moore Sample No. 

Sampling Depth (Ct) 
Laboratory Sample Number 

Sampling Date Quant 

Dilution Factor Limit 

Unils uo/L 

APPENDIX IX HEATED PIT 

Acetonitrie 15 

Acrolein 20 

Acrylonilrile 10 

1,4- Dioxane 300 

Eth)!. cyanide 40 

Isobutyl alcohol 230 

Methacrylonilde 110 

continued neX1 page (see last page of table for notes) 

TABLE 2 (continued) 

SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 

CHEMICAL WASIB MANAGEMENT 
CHICAGO, ILLINOIS 

0334 0336 GWDUPO4 GWFB04 

NP NP NP NA 
HA-6559 HA-6565 HA-6560 HA-6586 

lZ'l 1193 12/11193 12/11/93 12/11/93 

1 1 1 1 

u•/1. u•IL ••'L ut/L 

u UJ UJ u 
u UJ UJ UJ 
u UJ UJ UJ 

u UJ UJ UJ 
u UJ UJ UJ 
u UJ UJ UJ 
u UJ UJ UJ 

TB121191 TBL21291 TB121691 

NA NA NA 
HA-6596 IIA-6597 IIA-6598 

12/6/93 12/11/93 11/10{9] 

1 1 ' ••IL u•/L u•IL 

UJ UJ UJ 

UJ UJ UJ 

UJ UJ UJ 

UJ UJ UJ 

UJ UJ UJ 

UJ UJ UJ 
UJ UJ UJ 



Dames and Moore Sample No. 
Laboratory Sample Number 
Sampling Date Quaol 

Dilution Factor Limil 

Units ust/L 

APPENDIX IX P(f 

Acetone 10 

Benzene 4,4 

Bromoform 4.7 

Carbon disulfide 10 

Carbon Tetrachloride 2$ 

Chlorobenzene 6.0 

2-Chloro-1,3- butadiene -
Chlorodibromomethane 3.1 

Chloroethane IO 

Chloroform lh 

3-Chloropropene 10 

Dichlorobromomcthane 2.2 

Dichlorodifluoromethane 10 

1,2- Dibromo-3-chloroproparn 10 

1,2- Dibromoethane 10 

1.4-Dichloro- 2-butene 10 

1,1- Dichloroelhane 4.7 

1,2- Dichloroethane 2$ 

1, 1-Dichloroethene 2$ 

1,2- Dichloropropane 6.0 

cis-1,3- Dichloropropene 5.0 

tram -1,3-Dichloropropene 10 

Eth)« benzene 7.2 

Eth)« methacrylate 10 

2-Hexanone IO 

lo<lomcthanc 10 

Melhyl bromide 10 

Methyl chloride 10 

Methylene Chloride rn 
Melhyl isobulyl ketone 10 

Melhyl ethyl ketone 10 

Methyl methacryiate 10 

Pentachloroelhane -
Styrene 10 
1,1,2,2-Tetrachloroetha ne 4.1 

Tetracbloroethene 4.1 

continued next page (see last page of table for notes) 

TABLE 2 (coolinued) 

SUMMARY OP ANALYTICAL RESULTS 

PHASE U INVESTIGATION 

CHEMICAL WASTE MANAGEMENT 

CHICAGO. ILLINOIS 

0334 0336 GWDUP04 OWPB04 

HA-6559 HA-6565 HA-6560 HA-6586 

12/11/93 12/11/93 11/11/93 17111/93 

1 1 l 1 

••'L u•IL u•1L u,/L 

UJ UJ UJ u 
u 69.0 65.2 UJ 

u u u u 
u u u u 
u u u u 
u 8.11 736 u 
u u u u 
u u u u 

UJ UJ UJ \)J 

\) \) u \) 

\) \) \) \) 

u u \) \) 

\)J UJ UJ UJ 

u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

UJ UJ UJ UJ 
u u u u 
u u u u 

UJ UJ UJ UJ 
UJ UJ UJ UJ 
u u u u 
u u u u 
u u u u 

UJ UJ UJ UJ 

lJ u u u 
UJ UJ UJ UJ 
u u u u 
R R R R 

u u u u 
u u u u 

UJ UJ UJ UJ 
u u u u 
lJ u u lJ 

TB121191 TB121291 TB121691 

IIA-6596 HA-6597 HA-6598 

12/6/93 12/11/93 11/10/93 

l 1 1 

u2'L u,JL u,/L 

UJ u u 
u u u 

UJ UJ UJ 
u u u 
u u u 
u u u 
u u u 
u u u 

UJ UJ UJ 

u u u 
\) \) u 
u u \) 

UJ UJ UJ 
u u u 
u u u 
u u u 
u u u 
u u u 

UJ UJ UJ 

u u u 
u u u 

UJ UJ UJ 

UJ UJ UJ 

u u u 
u u u 
lJ lJ lJ 

UJ UJ UJ 
u u lJ 

UJ UJ UJ 

lJ lJ u 
R R R 

u u u 
u u u 

UJ UJ UJ 
u u u 
u u u 



Dames and Moore Sample No. 

Laboulory Sample Number 

Sampling Dale Qnanl 

Dilnlion Pacior Limit 

Units u•IL 

APPENDIX IX PIT 

Toluene 6.0 

1,2- Dichloroethene (trans) 1.6 

l, 1,1-Trichloroethane 3.8 

1,1.2-Trichloroelhane 5.0 

1,23-Trichloropropane 10 

Tri:hloroethene 1.9 
Tri:hlorofluoromethane 10 

Vinyl acetate 10 

Vinyl Chloride 10 

m-Xylene 10 
o,p-Xylcnes 10 

continued next page (see last page or table for notes) 

TABLE 2 (continued) 

SUMMARY OP ANALYTICAL RESULTS 

PIIASE II INVESTIGATION 

CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

0334 0336 GWDUP04 GWFB04 

HA-6559 IIA-6565 HA-6560 IIA-6586 

12/11/93 11/11/93 12/11/93 11/11/93 

1 l l l 

u•IL u,JL ••IL u•/L 

UJ UJ UJ UJ 

lJ lJ u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

UJ UJ UJ UJ 

UJ UJ UJ UJ 
R R R R 

.. 

TB12119l TB121291 TB121691 

IIA-6596 HA-6597 IIA-6598 

12/6/93 1:Ull/93 12/10/93 

1 l ' n•/L ••IL u•/L 

u UJ UJ 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

UJ UJ UJ 
UJ UJ UJ 

R R R 



Duacs aad MooJ"e Staple No. 
Labomtory SaaJie Nwaber 

Sa1• plimg Dale Q• a1• t 

Dil•tiom Paetom: Limit 

U• ill •• n 

APPENDIX IX smdlVOI.ATIU! CO .rOUND5 

Acetop:lenone 10 

2-Acetylamino0uorene 10 

4-Amindiiophen)i IO 

Aniline 10 

Aramite 10 

Benzo(A)lnlhracene 8.0 

Benzo(b )fiuomnthene 4.9 

Benzo(a )pyrcne 2.6 

Bis(2- Chloroethoxy)metbane 5.5 
Bis(2-chloroelhyl) ether 5.9 
Bis(2-chloroisopropyl)e1her 5.9 

Bis(2- Ethylhayl)phlba late 10 

4-Bromophenylphenyl ether 2.0 

Butylbenzylphthala le 10 

2-sec - Butyl- 4,6- dinitrophen IO 
p-Chlomnaline 10 

p-Chloro-m-cresol 3.1 
2-Chloranaphtbalene 2.0 

2-Chlorophend 3.4 

Chiysene 2.6 

AcCD\lphthene 2.0 

Acemphthylene 3.6 

Anthracene 2.0 

Benzo(l,hi)pcrylene 3.2 

Benzo(k)0uoi,!nlhene 2.6 

Fluorene 2.0 

Phenanthrene 5.6 

Pyrene 2.0 

2-Nitrophenol 3.7 

o-Cresol to 
m+p-Crcsols IO 

Diallale 10 
Dibenzo(a,h )lnthracene 26 

Di-n-butyl phtbalate IO 

1,2-Dichlorobenzene 2.0 

I,3-Dichlorobenze11e 20 

1,4-Dkhlorobenzene 4.5 

3,3-D ichlorobe nzid inc 17 
2.4-Dichloropheool 2.8 

2.6-Dkhlorophenol 10 

continued next p11ge (see last page o(~ble for notes) 

TABLE 2 (coatilll• cd) 
SUMMARY OP ANALYTICAL RBSUL'fS 

PHASE II INVESilGATION 
CHEMICAL WASTE MANAGEMENT 

CIIlCAGO, ILUNOIS 

G334 G336 GWDUP04 GWPOO< 
HA-6559 UA-6565 HA-6560 I-IA-6536 

12/11/93 12/11/93 12/11/93 12/11/93 

I.I I I.I I 
- •• n •• n -• . 

ll ll ll ll 

ll u ll u 
u ll ll ll 

R R R R 

V V ll ll 

ll ll u ll 

u ll u ll 

u u V u 
u u u u 
ll u u ll 

ll u u ll 

ll ll ll ll 

ll ll ll ll 

ll ll u ll 

ll ll ll ll 

UJ UJ UJ UJ 

u ll u ll 

ll u u ll 

u ll ll ll 

u ll ll ll 

u 2.53 J ll ll 

ll ll 2.12 J u 
u u ll u 
ll ll u ll 

u u ll ll 

u ll u u 
u u u u 
u ll u u 
u u u u 
ll V V u 
ll u u V 
ll u u u 
u u u u 
u V 33 u 
V V V V 
V u u u 
u V u u 

UJ UJ UJ UJ 
UJ UJ UJ UJ 

u u u u 

TBl21191 TBl21291 TBl21691 
HA-6596 llA-6597 HA-6S93 

12/6FFJ 12/11/93 12/10/93 
NA NA NA 

--· ... --•. 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 



0.ne, aad Moore Sa•pk No. 
I...abo1111lory S.11ple Nmaber 
Sa.1111plmg Dale Quant 

Dil• tioa PaelO'l l...iatit 

Ultits --· 
APPENDIX IX SEMIVOI.ATII.ll CO KOUND5 

Diethylphtilllate IO 

p-Dimethyhminoozobenzene IO 

7.12-Dimethylbenzo(a )anlh m IO 

3,3-Dimethylbenzidine 10 

a -a - Dimethylphenethylaminc -
2.4-DUllcthylphcnol 2.8 

Dimethyl phthalaic 10 

m-Dinitrobcnzene 10 

4,6-Dinitro-0-cresol 25 

2.4-Dinitmphenol 43 

2,4-Dinitmtoluene 5.9 
2.6-Dinitrotoluene 2.0 

Di-u-oclyl philP.late IO 

Diphenyhmine IO 

N-nit rosod inpropylam inc 10 

Elhyl methauesuUonate 10 

F1uoranthcne 2.3 

Hcxachlonhenzene 2.0 

Hexachlorobutadiene 0.93 

H~chlorocy:lopentadienc 10 

Hexachloroethanc 1.6 

Isodrin 6.1 

He.uchlororiacnc IO 

lkxachloropropene IO 

Indcno(l,2,3-c,d)pyrcne 3.8 

Isosafrole 10 

Mcthapyrilenc -
3-Mcthykholanthrenc 5.7 
Methyl methanesuUonatc IO 

Naphtlltlene I.6 

1,4-Nnphlhoquinone 10 

1-Naphthyhmiue 10 

2-Naphthyhmine 10 

p-Nitrcaniline 10 

Nitrobenzene 2.0 

4-Nitropbenol 2.5 
4-Nitroquinoline-N-wtide -
N-Nitrosodiphenylamine 2.0 

N - Nitrosodi-n - butylam inc 10 

N- Nitrosodiclhylamine 10 

N-Nitrosodimethylamine 10 

N-Nitrosomethylethylaminc 10 

continued nm page (sec last page o(table for notes) 

TAJD..E 2 (eoatifl!Kd) 
SUMMARY OF ANALYTICAL RESULTS 

PHASED INVES11GATION 
CHEMICAL WASIB MANAGEMENT 

ClllCAG0, 11..UNOlS 

G334 G336 GWDUP04 GWFB04 
HA-Cu59 llA-6565 I-IA-6560 llA-6586 

12/11/93 12/11/93 12/11/93 12/11/93 
1.1 l 1.1 l 
- --· --• ···•. 

(eontiaacd) 

llJ u lJJ u 
u u u u 
u u u u 
u u u u 
- - - -
u u u u 
u u u u 
u u u u 
u u u u 

llJ u UJ lJJ 

u u u u 
u u u u 
u u u u 
u u u u 

UJ u UJ llJ 

u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u R R R 

R u u u 
u u u u 
u u u u 

IND IND IND IND 
u u u u 
u u u u 
u u u u 
u u u u 
u LI u u 
u u u u 
u u u u 
u u u u 

UJ u Ul llJ 

IND IND IND IND 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

TB12lt91 TB121291 TB121691 
IIA-6596 IIA-6597 I-IA-6598 

1U61'J] 12/11/93 12/10/93 

NA NA NA 
•,&/!, --• --· 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 



Dames and Moore Sample No. 
Laboratory Sample Number 
Sampling Date Quant 

Dilution Factor Limit 

Units u•'L 
APPENDIX IX SEMIVOLA TILE Cl MPOUNJ 

N-Nitrosomorpholine 10 

N-Nitrosopiperidine 10 

N-Nitrosopyrrolodine 10 

5-Nitro-o-toluidine 10 

Pentachlorobenzene 10 

Pentachloronitrobenzene 10 

Pentachlorophenol 3.7 
Phenacetin 10 

Phenol 1.5 
m-phenylenediamine 10 

o-phenylenediamine lO 

p-phenylenediamine 10 

2-Picoline 10 

Pronamide 10 

Pyridine 10 

Safrole 10 

1,2,4,5-Tetrachlorobenzene 10 

2,3,4,6-Tetrachlorophenol 10 

Tctraethyldithiopyrophosptn -
o-Toluidine 10 

1,2,4-Trichlorobenzene 2.0 
2,4,5-Trichlorophenol 10 

2,4,6-Trichlorophenol 2.8 
0,0,0-Triethyl phosphorothi -
sym-Trinitrobenzene -
Benzyl alcohol 10 

Dibenzofuran 10 

Isophorone 2.3 

2-Methylnaphthalene 10 

o-Nitrcnniline 10 

m-Nitrrnniline 10 
4-Chlorophenyl phenyl ether 4.3 

continued next pige (see last page of table for notes) 

TABLE- 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WAS11.l MANAGEMENT 

CHICAGO, ILLINOIS 

0334 0336 GWDUPO4 GWl'll04 

IIA-6559 HA-6565 HA-6560 IIA-6586 
12/11/93 12/11/93 12/11/93 12/11/93 

I.I I 1.1 I 

ullfL ullfL u- 1L u-'L 
S (continued 

u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

UJ UJ UJ UJ 

u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

UJ u UJ UJ 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
- - - -

IND IND IND IND 
u UJ u u 
u u u u 
u u u u 
u u u u 
u u u u 

UJ UJ UJ UJ 

u u u u 

Tlll21191 Tlll21291 Tlll2l691 
HA-6596 IIA-6597 HA-6598 

12/6/93 12/l 1/93 12/10/93 
NA NA NA 

u•'L u•'L u-" 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 



Dame• and Moore Sample No. 

Labor:atory Sample Number-

Sampling Dale Quant 

Dilution Pacior Limit 

Units •• n 

APPENDIX IX PESTICIDE COMP( UNDS 

Alpha-BHC 0.55 

Chlordane 10 

Chlorobenzilale 25 
4,4'-DDD 1.0 
4,4'-DDE 1.0 
4,4'-DDT 1.0 

Dieldrin 1.0 
Endosulfan I 0.55 

Endosulfan II 1.0 

Endosulfan Sulfa le 1.0 

Endrin 1.0 
Endrin Aldehyde 1.0 

Jlepatchlor 0.55 

Hepatchlor Epoxide 0.55 

Bela-BHC 0.55 
Delta-BHC 0.55 

Gamma -BHC (Lindane) 0.55 

Kepone 5.5 

Methoxychlor 5.5 

Toxaphene 20 

ArocWor-1016 5.0 

Arochlor-1221 5.0 
Arochlor-1232 5.0 
Arochlor-1242 5.0 
Arochlor-1248 5.0 

Arochlor-1254 10 
Arochlor 1260 10 

Thionazin 1.0 

Dimethoate 2.5 

Disulfoton 0.55 

Melby! parathion 1.0 

Pata thion 1.0 

Phorate 2.5 

Famphur 10 

continued next page (see last page of table for notes) 

TABLE 2 (continued) 

SUMMARY OP ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

G334 0336 GWDUPO4 GWPB04 

HA-6559 IIA-6565 HA-6560 HA-6586 

12/11/93 12/11/93 12/11/93 12/11/93 

NA NA NA NA 
gen~ u•n u-n u·n. 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

TB121191 TB121291 TB121691 

HA-6596 HA-6597 HA-6598 

12/6/93 12/11/93 12/10/93 

NA NA NA 
u"1L •·n •• n 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 



Dames and Moore Sample No. 

Laboratory Sample Number Quant 

Sampling Dal~ Limit 

Units u,ul. 

APPENDIX IX INORGANIC PARA! ~ETERS 

AnLimony 60 

Arsenic 10 

Barium 20 

Beryllium 1.0 

Cadmium 2.0 

Chromium 10 

Cobalt 20 

Copper 10 

Lead 5.0 

Mercury 0.20 

Nickel 20 

Selenium 5.0 

Silver 10 

Thallium 10 

1in 50 

Vanadium 20 

Zinc 20 

LEGEND: 

TABLE 2 (continued) 

SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 

CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

G334 G336 GWDUPO4 GWFB04 

HA-6559 HA-6565 IIA-6560 IIA-6586 

12/11/93 12/11/93 12/11/93 12/11/93 

u•IL u•IL uo/l, u•II 

u u u u 
BMDI. J BMDLJ BMDI. J u 

47 86 95 u 
u u u u 
u BMDLJ u u 
u BMDLJ u u 
u u u u 

BMDLJ BMDLJ BMDLJ u 
u u u BMDLJ 

u u u u 
u BMDLJ BMDLJ u 

BMDLJB BMDLJB BMDLJB BMDLJ 

BMDLJB BMDLJB u BMDLJ 

UJ UJ UJ u 
52 190 210 u 
u u u u 
u BMDLJB u BMDLJ 

U Compound was not detected at laboratory method detection limit. 

J Estimated value due to limitations identified during the quality assurance review. 

911211TB 

IIA-6596 

12/6/93 
u,uL 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 
NA 

UJ eport,ed method detection limit is estimated due to limitations identified during the quality assurance review. 

B Compound was detected in a laboratory and/or field blank at similar concentrations. May 

represent laboratory and/or field contamination. 
R Unreliable result. Compound may or may not be present. 

Sample analyzed at multiple dilutions. Summary table is a hybrid of diluted and undiluted results. 

No standard available. Compound was qualitatively searched for. 

NA Not analyzed 

NP Not provided 
IND Indeterminate. Standard and/or spikes could not be detected at method detection limiL 

BMDL Below Method Detection Limit reported by the laboratory 

911212TB 

HA-6597 

12/11/93 
u•IL 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 
NA 

Discrepancies may exist between the laboratory data tables and the data validation summary tables due to variations in the rounding of calculations. 

911216TB 

HA-6598 

12/10/93 
uo/1, 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA . 
NA 

NA 

NA 
NA 

NA 
NA 





DATA VALIDATION/QUALITY ASSURANCE REv1EW 
PHASE H RCRA FACILITY INVESTIGATION 

CHEM WASTE MANAGEMENT, INC. - CHICAGO INCl:\'ERATOR 
SAMPLE COLLECTION DATES: JANUARY 7 THROUGH FEBRUARY 4, 1992 

DAMES & MOORE JOB NO.: 13963-055-192 

LABORATORY REPORT Nos.: 101503, 101505, 101507, 101508, 
101515, 101542, 101560, 101583 & 101646 

INTRODUCTION 

Fourteen (14) vault samples, one (1) field-blank sample and two (2) trip­
blank samples were collected and submitted to Environmental Testing Corporation 
(ETC) of Edison, New Jersey (1992 Illinois Certification No. 100224). All samples 
included in this review are listed on Table 1. Five (5) samples were analyzed for 
Appendix IX heated purge and trap volatile organic compounds (HP /T VOAs ), purge 
and trap volatile organic compounds (P /T VOAs), herbicides and/or total cyanide. 
Three (3) samples were analyzed for Appendix IX semivolatile (base/neutral and acid 
extractable) organic compounds, pesticides and polychlorinated biphenyls (PCBs ). our 
samples were analyzed for Appendix IX metals while four (4) samples were analyzed 
for polychlorinated dibenzo-p-dioxins and polychlorinated dibenzofurans (PCDD & 
PCDF). All samples were analyzed following USEPA SW-846 Methodologies. 

A data validation review was performed on all samples prepared under 
a modified CLP-SOW 3/90 CLP-I data deliverable format. Data were examined to 
assess the usability of the results, as well as to assess compliance relative to data 
package deliverable requirements. The organic data review is based upon a rigorous 
review of the reported hold times, surrogate recoveries, blank spike recoveries, matrix 
spike and matrix spike duplicate summaries, blank contaminants, internal standard area 
performance, Gas Chromatography /Mass Spectroscopy ( GC/MS) tuning and calibration 
data. 

The polychlorinated dibenzo-p-dioxins and dibenzofuran review is based 
upon a review of the reported hold times, blank spike recoveries, matrix spike and 
matrix spike duplicate summaries, blank contaminants, internal standard area 
performance, calibration data and selected ion relative intensities. 

The inorganic data review is based on a review of the reported hold 
times, blank analysis results, blank spike recoveries, matrix spike and duplicate results, 
calibration results, post-digestion spike recoveries and Inductively Coupled Plasma 
(ICP) serial dilution analysis. 
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qualifiers have been placed next to the results so that the data user can quickly assess the 
qualitative and/or quantitative reliability of the reported result. This report was prepared 
to provide a critical review of the laboratory analysis and reported chemical results. 
Quality assurance reviews of laboratory-generated data routinely identify problems 
associated with analytical measurements, even from the most experienced and capable 
laboratories. 

This review has been performed in accordance with the requirements 
specified in the "Laboratory Data Validation Functional Guidelines for Evaluating Organic 
Analyses" dated February 1988 and "Laboratory Data Validation Functional Guidelines for 
Evaluating Inorganic Analyses" dated July 1988. 

Sample ID 

LEFB121991 HA7047 

TB121991 HA7048 
L-3 HA7221 
L-2 HA7222& 

L-1 

L-3 
L-1 

L-1 
L-3 

L-4 
TB-010992 
L-3 

Sample ID 

HA7225 

HA7046 

HA7223 
HA7224 

HA7269 
HA7270 

HA0744 
HA0749 
HA7226 

TABLE l 
SAMPLES INCLUDED IN REVIEW 

Date Collected Test Requested 

Log Link No. 101503 

12/19/91 

12/19/91 
12/18/91 
12/18/91 

RCRA Appendix IX HP/T VOA, PIT VOA, BNA, 
Pest/PCB, Herbicides, Metals, CN, PCDD & PCDF 
RCRA Appendix IX HP/T VOA & PIT VOA 
RCRA Appendix IX Herbicides 
RCRA Appendix IX Herbicides, PCDD & PCDF 
Total Cyanide 

Log Link No. 101505 

12/20/91 RCRA Appendix IX HPIT VOA, PIT VOA, BNA, 
Herbicides & Metals 

Log Link No. 101507 

12/30/91 
12/30/91 

RCRA Appendix IX Metals 
RCRA Appendix IX Pest/PCB 

Log Link No. 101508 

12/31/91 
12/31/91 

PCDD & PCDF & Total Cyanide 
PCDD &PCDF 

Log Link No. 101515 

01/07/92 
01/09/92 
01/13/92 

RCRA Appendix IX HP/T VOA & PIT VOA 
RCRA Appendix IX HP/T VOA & PIT VOA 
Total Cyanide 

Date Collected Test Requested 



L-4 

L-4 

L-4 

L-4 
L-4 

HA7263 

HA7264 

HA7265 

HA7266 
HA7267 

Log Link No. 101542 

01/20/92 RCRA Appendix IX BNA 

Log Link No. 101560 

01/27/92 & 
01/29/92 

RCRA Appendix IX Pest/PCB 

Log Link No. 101583 

02/04/92 & 
02/06/92 

RCRA Appendix IX Herbicides, 
PCDD &PCDF 

Log Link No. 101646 

03/10/92 
03/19/92 

R CRA Appendix IX Metals 
Total Cyanide 

HP/T VOA RCRA Appendix IX Heated Purge and Trap Volatile Organic Compounds 
RCRA Appendix IX Purge and Trap Volatile Organic Compounds PIT VOA = 

BNA = RCRA Appendix IX Semivolatile Organic Compounds 
PCDD &PCDD = Polychlorinated Dibenzo-p-dioxins and Polychlorinated Dibenzofurans 

GENERAL COMMENTS 

With regard to the data package deliverables, most of the requirements were 
met with the exception of the metals fraction. 

• This reviewer has observed that for the ICP concentrations reported at 10 to 
15 times above the method detection limit (MDL), the data validation cannot 
reproduce the laboratory reported results. The calculation obtained during 
data validation is consistently higher than the laboratory reported concentra­
tion. This is due to the fact that the interelement correction factors in the 
ICP instrument have been externally calculated. Since this external 
interelement correction factor is not available for review, the reported results 
for low level samples cannot be reproduced. It should be noted that positive 
ICP reported results that are significantly above than the MDL were 
reproduced and validated, since this interelement correction factor becomes 
negligible at higher concentrations. The data review assumes that the low 
level reported concentrations are correct as reported and it is this reviewer's 
opinion that data usability is not impacted. 

In the cyanide analysis, a concentration of 0.0947 mg/L was reported on the 
summary page for sample L-2. However, the laboratory noted on the 
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In the cyanide analysis, a concentration of 0.094 7 mg/L was reported on 
the summary page for sample L-2. However, the laboratory noted on the 
cyanide raw data sheet that the analysis associated with this concentration 
is unreliable. The sample was re-analyzed and a concentration of 0.0844 
mg/L was detected in sample L-2. This reviewer has corrected this 
transcriptional error on Table 2 of the report. 

DATA QUALIFIERS 

The data validation review has identified aspects of the analytical data 
that require qualification. To confidently use any of the data within the data set, the 
data user should understand the limitations and qualifications presented. With regard 
to data usability, the following qualifiers are offered based upon the data provided. 

ORGANIC QUALIFIERS 

Hold Times: 

• All samples were analyzed and/ or extracted within the required hold 
time criteria for all organic parameters. 

Blank Contamination: 

• No blank contaminants which impact data usability were identified in the 
organic laboratory blanks and/or field blanks provided for review. 

Surrogate Recoveries: 

The semivolatile surrogates, nitrobenzene-d5 and phenol-d5, were 
recovered outside the control limits (high) for sample L-4 and may be 
biased high. No qualifier has been applied to this sample since only one 
surrogate per fraction is outside the control limits. This sample, however, 
was qualified based on the assessment of the semivolatile internal 
standard performance (see Internal Standard Area Counts Section of the 
report). 

The pesticide/PCB surrogate, tetrachloro-m-xylene (TCX), was not 
recovered for sample L-1. No qualifier has been applied to compounds 
quantitated from this initial, undiluted analysis since the alternate 
surrogate, dibutylchlorendate (DBC) was recovered within control limits. 

The pesticide/PCB surrogates TCX and DBC were not recovered for 
both 1:100 and 1:100 dilution analyses of sample L-1, due to the high 



level dilution. It is the reviewer's opinion that the impact on the data 
quality is minimal and no qualifier has been applied to those compounds 
quantitated from these dilution analyses. 

The herbicide surrogate, DICAMBA, was not recovered for samples L-1, 
L-2, L-3 and L-4. The non-detected herbicide results associated with 
samples L-1, L-2 and L-4 are regarded as unreliable and have been 
flagged (R) on Table 2. No qualifiers has been applied to sample L-3 
since the surrogate recovery may be attributed to the high dilution 
required. 

Internal Standard Area Performance: 

The area counts of the semivolatile internal standards, l,4-nitrobenzene­
d4 and naphthalene-d8 for sample L-4, were outside the control limits 
(low for l,4-nitrobenzene-d4 and high for naphthalene-d8). The positive 
and non-detected compounds quantitated from these internal standards 
are regarded as estimated values and have been flagged (J /UJ) on the 
Table 2. 

• In the PCDD/PCDF analysis, the percent recovery of the internal 
standard Carbon-13 labeled octachlorodibenzodioxin was outside control 
limits (high) for sample L-1. There is no impact on data usability since 
only the tetrachloro-, pentachloro-, and hexachloro- cogeners were 
reported. 

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Summary: 

The HP /T blank-spike recovery of isobutyl alcohol, associated with 
samples L-4 and L-1 was outside the control limits (high). The positive 
results of this compound may be biased high and have been flagged (J) 
estimated on the summary tables. 

The HP /T blank-spike recovery of acrolein, associated with samples L-1, 
LEFB121991 and TB121991 was not recovered indicating an analytical 
problem may exist. This compoound was aslo not deteced in the matrix 
spike duplicate while the matrix spike recovery for acrolein was high. 
Based upon these findings, the non-detected results of acrolein in these 
samples are regarded as unreliable and have been flagged (R) on the 
summary tables. 

• Due to the low P /T VOA blank-spike recoveries of methyl bromide, 
chloroethane, dichlorodifluoromethane, methylene chloride, trans-1,3-
dichloropropylene, toluene, vinyl chloride, acetone, ethylbenzene, styrene 
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o,p-xylene and m-xylene, associated with samples L-1, LEFB121991 and 
TB121991, the positive and non-detected results of these compounds have 
been flagged (J /UJ) estimated. 

• Due to the low semivolatile blank-spike recoveries of p-chloroaniline, 
3,3' -dichlorobenzidine and isophorone, associated with samples L-1 and 
LEFB121991, the positive and non-detected results of these compounds 
may be biased low and have been flagged (J/UJ) estimated. 

The sernivolatile blank-spike recoveries of butyl benzyl phthalate, di-n­
butyl phthalate and hexachlorbutadiene, associated with sample L-4, were 
outside the control limits (low). The positive and non-detected results 
of these compounds are regarded as estimated values and have been 
flagged (J/UJ) on the summary table. 

The blank-spike and matrix spike recoveries of diethyl phthalate and 
dimethyl phthalate, associated with samples L-1, LEFB121991 and L-4, 
were recovered less than 10%. The non-detected results of these 
compounds are regarded as unreliable and have been flagged (R) on the 
summary tables. 

• The semivolatile matrix spike recovery of 1,2,4-trichlorobenzene for 
samples L-1 MS/MSD and L-4 MS/MSD was outside the control limits 
(high) and may be biased high. No qualifier has been applied since this 
compound was non-detected in the unspiked samples. 

• The polychlorinated dibenzo-p-dioxin/ dibenzofuran matrix spike recovery 
of 2,3,7,8-TCDD and total TCDD was reported as 153% by the laborato­
ry for the quality control batch QT31650. The true MS/MSD recovery 
is 87% which falls within acceptable control limits. 

• The pesticide blank-spike recoveries of endosulfan I, associated with the 
field-blank sample LEFB121991, was outside control limits (low). The 
non-detected results in this sample may be biased low and have bben 
flagged (UJ) on Table 2. 

The pesticide blank-spike recoveries of endosulfan sulfate and endrin 
aldehyde, associated with the field-blank sample LEFB121991, was less 
than 10%. The non-detected results in this sample are regarded as 
unreliable and have been flagged (R) on the summary tables. 

• The pesticide blank-spike recoveries of endosulfan II, endosulfan sulfate, 
endrin aldehyde, associated with sample L-1, were outside the control 
limits (low). The non-detected results of endosulfan II and endosulfan 
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sulfate in the sample may be biased low and have been flagged (UJ) 
estimated. The positive endrin aldehyde in the sample may also be 
biased low and has been flagged (J) estimated on the summary table. 

The pesticide matrix spiking compounds, aldrin, heptachlor and aldrin, 
associated with sample L-lMS/MSD were not recovered (0%). The 
positive lindane result in the unspiked sample may be biased low and has 
been flagged (J) estimated. The non-detected heptachlor and aldrin in 
the unspiked sample are regarded as unreliable (compound may or may 
not be present) and have been flagged (R) on Table 2. 

The pesticide matrix spiking compound, thionazin for sample L- lMS and 
heptachlor for sample L-4MS, were recovered outside the control limits 
(high). No qualifier has been applied to the unspiked samples since 
these compounds were reported as non-detected. 

Initial and Continuing Calibration Results: 

Sample L-4 was analyzed for HP /T VOA at a 1:1000 dilution, due to 
high concentration of isobutyl alcohol in the sample. At this dilution 
analysis, however, the isobutyl alcohol concentration was below the 
method detection limit (BMDL), and the other target compounds were 
non-detected. Good laboratory practice calls for reanalysis when a 
dilution analysis produces BMDL or non-detected results. The non­
detected HP /T VOA results for sample L-4 may be higher than reported 
and have been flagged (UJ) on the summary tables. 

Samples L-1 and L-4 were re-analyzed for semivolatile organics at higher 
dilutions due to target compound concentrations exceeding the linear 
calibration range requirements. Samples L-1 and L-5 were re-analyzed 
for pesticides at higher dilutions due to high target compound concentra­
tions exceeding the linear calibration range requirements. The results of 
these samples are a hybrid of both initial and dilution analyses. 

Due to the high difference between the initial and continuing calibrations 
response factors (%D >25% and <90%), all positive results for the 
following volatile compounds have been flagged (J) estimated. The 
actual detection limit may be higher than reported and have been flagged 
(UJ) estimated on the summary table. 

Compound 

All HP /T VOA Compounds 
except for Acetonitrile 
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Log Link 

101515 

Associated Sample 

TB010992 



• Due to the high difference between the initial and continuing calibration 
response factors (%D > 25 and < 90% ), all positive results for the 
following semivolatile compounds have been flagged (J) estimated. The 
actual detection limit may be higher than reported and have been flagged 
(UJ) estimated on the summary table. 

Compound 

N-Nitrosodi-n-propylamine, 
Hexachlorocyclopentadiene, 
p-Nitroaniline & 
3,3' -Dichlorobenzidine 

Log Link 

101503 
101505 

Associated Sample 

LEFB121991 
L-1 

The initial 5-point calibration for PCDD and PCDF was run on 
September 9, 1989. Raw data pertaining to these analyses were provided 
and no anamolies were noted. A daily standard which contained target 
compounds and internal standards was asociated with each field sample 
analysis. The correct ions were used to calculate the relative response 
factors (RRF) and compound ion ratios fell within method-defined limits. 

The response factor of the volatile compound methyl ethyl ketone 
(MEK) in the initial/ continuing calibration associated with the samples 
L-1, LEFB121991, TB121991, L-4 and TB010992 is less than 0.05. The 
non-detected results are regarded as unreliable and have been flagged 
(R) on the summary table. 

Additional Comments: 

• As per the requirements, all values calculated below the method 
detection limit should be considered estimated and have been flagged (J) 
on the data table. 

INORGANIC and CONVENTIONAL PARAMETER QUALIFIERS 

Hold Times: 

• Samples L-2 and LEFB121991 were analyzed for total cyanide 6 days 
outside the hold time requirements. The positive cyanide result in 
sample L-2 may be biased low and has been flagged (J) on the summary 
table. The non-detected cyanide result in the field-blank sample 
FB121991 is regarded as unreliable and has been flagged (R) on the 
Table 2. 
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Blank Contamination: 

Trace presence of cyanide has been identified in the laboratory blank 
associated with sample L-1 at concentrations below the method detection 
limit (BMDL). No qualifier has been applied to the positive result of 
this sample since the cyanide concentration detected is above the method 
detection limits (MDL) and is regarded as a "real" value. 

The field-blank sample, LEFB121991, contained trace presence of lead, 
thallium and zinc at concentrations BMDL. Since the concentrations of 
these analytes in sample L-1 are greater than the MDL, the positive 
results are regarded as "real" and no qualifier has been applied. 

Instrument Calibration and Verification: 

The initial and continuing calibration verification recoveries of all metals 
were reported within control limits. 

ICP Serial Dilution Results: 

The ICP serial dilution analyses of nickel and tin associated with sample 
L-4 were outside the control limits. The positive results of these analytes 
for the sample have been flagged (J) estimated on the summary tables. 

Matrix Spike (MS) and Duplicate (DU) Summary: 

• Due to the low matrix spike recoveries of cadmium, chromium, nickel 
and antimony for sample L-4, the positive and non-detected results of 
these analytes may be biased low and have been flagged (J/UJ) 
estimated on the summary tables. 

The matrix spike recoveries of beryllium, barium, cadmium, nickel, lead, 
antimony, thallium and mercury for sample L-1, were outside the control 
limits (low). The positive and non-detected results of these analytes in 
the unspiked sample may be biased low and have been flagged (J /UJ) on 
the summary tables. 

The matrix spike recovery of arsenic in sample L-4MS was outside the 
control limits (high). The positive result of this analyte in the unspiked 
sample may be biased high and has been flagged (J) on the summary 
tables. 

The relative percent difference (RPD) of arsenic in the duplicate analysis 
of sample L-1 was outside the control limits. The positive result of this 
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analyte is regarded as an estimated value and has been flagged (J) on the 
summary table. 

Post-Digestion Spike Recoveries: 

The post-digestion spike recoveries of the thallium for samples L-1, L-3 
and L-4, and selenium for the field-blank sample LEFB121991, were low. 
The positive and non-detected results of these analytes for these samples 
may be biased low and have been flagged (J/UJ) estimated. 

Additional Comments: 

The laboratory reports several inorganic results as below the method 
detection limit (BMDL). These are reported as BMDL on Table 2. The 
actual concentrations are not calculated during the data validation review 
since the interelement coefficient factors were not provided. 
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TABLE 2 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, llllNOIS 

1ames and Moore Sample Null'Der L-1 -4 01 121991 920109 
Laboratory Sample Number HA7046 HA7044 HA7047 HA7048 HA7049 
Sampling Date Quant 12/20/91 1/07/92 12/19/91 12/19/91 1/9/92 
Dilution Factor limit 5.0 1000 1.0 1.0 1.0 
Units ug/L --- /L /L /L 

'ENDIX IX HEATED P /fVOIJ\Tf[El;1 

Acetonitrile 15 93.3 UJ u u u 
Acrolein 20 R UJ R R UJ 
Acrylonitrile 10 u UJ u u UJ 
1,4-Dioxane 300 u UJ u u UJ 
Ethyl cyanide 40 u UJ u u UJ 
lsobutyl alcohol 230 2060J 120000 J u u UJ 
Methacrylonitrile 110 u UJ u u UJ 

continued next page (see le fOf notes 



uo.mes ana M<>Ore ~mple NUnruer 
laboratory Sample Number 
Sampling Date 
Dilution Factor 
Units 
At-'t"~Urn, IA t"fl w · ~, ILt: ....,vMPOOr 

Benzene 
Methyl bromide 
Carbon disulfide 
Chloroethane 
Chlorcbenzene 
2-Chloro-1,3-butadiene 
Chlorofcrm 
Methyl chloride 
3-Chlorq:>ropene 
1,2-Dibromo-3-chlorcpropane 
1,2-Dibromoethane 
Dibromoethane 
1,4-Dichloro-2-butene 
Dichlorcdifluoromethane 
1, 1-Dichloroethane 
1,2-Dichloroethane 
1,2-Trans-dichloroethene 
1, 1 -Dichloroethene 
Methylene Chlorkle 
1,2-Dichlorq:>ropane 
cis-1,3-Dichlorcpropene 
trans-1,3-Dichlorq:>ropene 
Chlorcx:libromomethane 
Dichlorcbromomethane 
Ethyl methacrylate 
lodomethane 
Methyl ethyl ketone 
Methyl methacrylate 
Pentachloroethane 
1, 1,2,2-T etrachloroethane 
1 , 1 ,2,2-T etrachloroethane 
T etrachloroel:hene 
Carbon tetrachloride 
Toluene 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

l 1 L 4 
HA7046 HA7044 

Quant 12/20/91 1/07/92 
Limit 50 -~~ ,~n ·~· ,~ 

4.4 2860 2990 
4.7 UJ u 
10 u u 
6.0 UJ u 
- 1440 1510 

3.1 u u 
10 u u 
1.6 u u 
10 u u 
2.2 u u 
10 u u 
10 u u 
10 u u 
10 UJ u 
4.7 u u 
2.8 u u 
1.6 u u 
2.8 u 10900 
5.0 1010J 22300 
10 u u 
7.2 u u 
10 UJ u 
10 u u 
10 u u 
10 u u 
10 u u 
2.8 R R 
10 u u 
10 u u 
10 u u 
- u u 
10 u u 
4.1 u u 
4.1 1580J 17500 

__ _.._ ,.;.--::i ___ ... ---- ---·--· ---- -~ ........ ,_ ~- ~-·---· 

LEf-a01 00121991 m010992 
HA7047 HA7046 HA7049 

12/19/91 12/19/91 1/9/92 
1.0 1.0 1.0 

·-JL mn mn 

u u u 
UJ UJ u 
u u u 

UJ UJ u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

UJ UJ u 
u u u 
u u u 
u u u 
u u u 

UJ UJ u 
u u u 
u u u 

UJ UJ u 
u u u 
u u u 
u u u 
u u u 
R R R 
u u u 
u u u 
u u u 
u u u 
u u u 
u u u 

UJ UJ u 



uames ana Moore ;:;e.Jll>le Nun -.,er 
Laboratory Sample Number 
Sampling Date 
Dilution Factor 
Units 
Al-"t" ~UIA IA ~/ I ,dlLI= 

Bromoform 
1 , 1 , 1 - Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichlorq>ropane 
Vinyl Chloride 
Acetone 
Ethylbenzene 
2-Hexanone 
Methyl isobutyl ketone 
Styrene 
Vinyl acetate 
m-Xylene 
o,p-Xylenes 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

L 1 L 4 
HA7046 HA7044 

Quant 12/20/91 1/07/92 
Limit 50 250 
,nn ,nn ·-• 
(contmt .. , 
6.0 u u 
1.6 u u 
3.8 u 36700 
5.0 u 314J 
10 u u 
1.9 u u 
10 1780J 8130 
10 UJ u 
7.2 171 J u 
10 u u 
10 u u 
10 UJ u 
10 u u 
10 128J u 
10 121 J u 

,-,.,,nt,n, •--' novt nAno 1,,..,., •-<:.t nAno nf tAhlA fry nntA!':.\ 

ITFl!01 10121991 10010992 
HA7047 HA7048 HA7049 

12/19/91 12/19/91 1/9/92 
1.0 1.0 1.0 ·-· ,nn ,nn 

u u u 
u u u 
u u u 
u u u 
u u 10.0 J 
u u u 

UJ UJ u 
UJ UJ u 
UJ UJ u 
u u u 
u u u 

UJ UJ u 
u u u 

UJ UJ u 
UJ UJ u 



Uames ana Moore ~mple Numoer 
laboratory Sample Nu!Ji>er 
Saffl)ling Date 
Dilution FactOf 
Units 
~ IX IL!c 

Acetcphenone 
2-Acetylaminofluorene 
4-Aminobiophenyl 
Aniline 
Aramite 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(a)pyrene 
Bis(2-Chloroethoxy)melhane 
Bis(2-chloroethyl) ether 
Bis(2-chloroisq:>ropyl)ether 
Bis(2-Ethylhexyl)phthalate 
4-Brnmophenylphenyl ether 
Butylbenzylphthalate 
2 - sec- Butyl-4 ,6---dinitrcphen 
p-Chloranaline 
p-Chloro-m-aesol 
2-Chloranaphthalene 
2-Chlorcphenol 
Chrysene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Fluorene 
Phenanthrene 
Pyrene 
2-Nitrcphenol 
o-Cresol 
m+p-Cresols 
Diallate 
Dibenzo(a,h)anthracene 
Di-n-butyl phthalate 
1,2-Dichlorcbenzene 
1,3-Dichlord:>enzene 
1,4-Dichlorcbenzene 
3,3-DichlOfcbenzidine 
2,4-Dichlorq,henol 
2,6-Dichlorq,henol 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

L· 1 L 4 
HA7048 HA7263 

Quant 12/20/91 1/07/92 
limit 12 17 ·-· ·-· ·-· 

10 u UJ 
10 u u 
10 u u 
10 296 2000J 
10 u u 
8.0 u u 
4.9 u u 
2.6 u u 
5.5 u UJ 
5.9 u UJ 
5.9 u UJ 
10 u u 
2.0 u u 
10 u UJ 
10 u u 
10 998J 8500J 
3.1 u u 
2.0 u u 
3.4 812 9260J 
2.6 u u 
2.0 u u 
3.6 u 27.5J 
2.0 u u 
3.2 u u 
2.6 u u 
2.0 u u 
5.6 25.4J 22.0J 
2.0 u u 
3.7 u UJ 
10 u UJ 
10 10200 24600 J 
10 u u 
2.6 u u 
10 u UJ 
2.0 u UJ 
2.0 u UJ 
4.5 u UJ 
17 UJ u 
2.8 6160 41200 J 
10 u 5760 

rnnt,n,""" novt ......,., D le:....:. IAc:t nAnA nf tAhlA for notR!':.\ 

LEfu01 1u121991 1u010992 
HA7047 HA7048 HA7049 

12/19/91 12/19/91 1/9/92 
1.0 NA NA ·-· ·-· ·-· 

u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 

UJ NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 

UJ NA NA 
u NA NA 
u NA NA 



uames anc:I Moore :::;.a"l>le Numuer 
Labore10f)' Semple Number 
Sa1J1>ling Dale 
Dilution Factor 
Units 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, llllNOIS 

L 1 T 4 
HA7046 HA7263 

Quant 12/20/91 1/07/92 
limit 12 17 

·-" ·-" ·-" 
APPENDllfllrSEMIVOLATILE cOMl'OO Q""Sloont1n UO<I) 

Diethylphthalate 10 R R 
p-Dimethylaminoazobenzene 10 u u 
7, 12-Dimethylbenzo(a)antt-rn 10 u u 
3,3-Dimethylbenzidine 10 u u 
a-a-DimethyJ)henethylamine - - -
2,4-0ime1hylphenol 2.8 u UJ 
Dimethyl phthalate 10 R R 
m-Dinitrcbenzene 10 u u 
4,6-Dinitro-0-cresol 25 u u 
2,4-Dinitrophenol 43 u u 
2,4-Dinitrotoluene 5.9 u u 
2,6-Dinitrotoluene 2.0 u u 
Di-n-octyl phthalate 10 u u 
Diphenylamine 10 u u 
N-nitroscdinpropylamine 10 UJ u 
Ethyl methanesutfonate 10 u UJ 
Fluoranthene 2.3 u u 
Hexachlorobenzene 2.0 u u 
Hexachlorobutadiene 0.93 u u 
Hexachlorocyclopentadiene 10 UJ UJ 
Hexachloroethane 1.6 u u 
lsodrin 6.1 u u 
Hexachlorophene 10 u u 
Hexachloropropene 10 u u 
lndeno(1,2,3-c,d)pyrene 3.8 u u 
lsosafrole 10 u u 
Methapyri1ene - IND IND 
3-Methylcholanthrene 5.7 u u 
Methyl methanesulfonate 10 u u 
Nsph1halene 1.6 u 688J 
1,4-Naphthcquinone 10 u u 
1 - Naphthylamine 10 u u 
2-Nsph1hylamine 10 u u 
p-Nitroaniline 10 u u 
Nitrcbenzene 2.0 u UJ 
4-Nitrophenol 2.5 u UJ 
4-Nitrcquinoline-N-oxide - IND IND 
N-Nitroscx:I iphenylamine 2.0 u u 
N-Nitroscx:I i - n-buty\amine 10 u UJ 
N-Nitrosodiethylamine 10 u u 
N-Nitrosodimethylamine 10 u UJ 
N-Nitrosomethylethy\amine 10 u u 

r-nn1'1n1JArl nArl nRnR fonn 10St oeae o, 1rn..1,e tor notes) 

lEl1l01 ,0121991 10010992 
Hl\7047 Hl\7048 Hl\7049 

12/19/91 12/19/91 1/9/92 
1.0 NA NA 

mn ,nn ,nn 

R NA NA 
u NA NA 
u NA NA 
u NA NA 
- NA NA 
u NA NA 
R NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 

UJ NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 

UJ NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 

IND IND IND 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 

UJ NA NA 
u NA NA 
u NA NA 

IND NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 



uames anu Moore ~mpTe NUmber 
Laboratory Sample Number 
Sampling Date 
Dilution Factor 
Units 
wP~OlATILE CO 

N-Nitrosomorpholine 
N-Nitroscpiperidine 
N-Nitroscpyrrolodine 
5-Nitro-o-toluidine 
Pentachlorobenzene 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenacetin 
Phenol 
m-phenylene.:liamine 
o-phenylenejiamine 
p-phenylenediamine 
2-Picoline 
Pronamide 
Pyridine 
Safrole 
1,2,4,5-TetrachloH:benzene 
2,3,4,6-Tetrachlorcphenol 
Tetraethyldithiopyrophospha 
o-Toluidine 
1,2,4-Trichlorcbenzene 
2,4,5-Trichlorcphenol 
2,4,6-Trichlorcphenol 
0,0,0-Triethyl phosphorothi 
sym-TrinitrOOenzene 
Benzyl alcohol 
Oibenzoflxan 
lsophorone 
2-Melhylnaphthalene 
o-Nitroaniline 
m-Nitroaniline 
4-Chlorq:,henyl phenyl ether 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILUNOIS 

L· 1 T4 
HA7046 HA7263 

Quant 12/20/91 1/07/92 
Limit 12 17 

·-" ·-" --,n 

(COntm uei!J 

10 u u 
10 u UJ 
10 u u 
10 u u 
10 u u 
10 u u 
3.7 u u 
10 u u 
1.5 u 131000 
10 u u 
10 u u 
10 u u 
10 u UJ 
10 u u 
10 u 2610 
10 u u 
10 u u 
10 u u 
- u u 
10 u u 
2.0 UJ UJ 
10 u u 
2.8 u 695 
- - -
- IND IND 
10 u UJ 
10 u u 
2.3 UJ u 
10 41.9J 157 J 
10 u u 
10 u u 
4.3 u u 

.............. , vt '"'~"" eoo laef nAt'1"" rJ° IAhl"' tnr nntA~\ 

U::t-001 IH121991 10010992 
HA7047 HA7048 HA7049 

12/19/91 12/19/91 1/9/92 
1.0 NA NA 

"ll& ·-" ·-· . 

u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 

u NA NA 
- NA NA 

IND NA NA 
u NA NA 
u NA NA 

UJ NA NA 
u NA NA 
u NA NA 
u NA NA 
u NA NA 



2,3,7,8-TCDD 
TCDD 
PCDD 
HxCDD 
2,3,7,8-TCDF 
TCDF 
PCDF 
HxCDF 

continued next page (see 

er 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, ILLINOIS 

!e fOf notes 

-l 
HA7269 

12/20/91 
I 

13,8 
95,3 
0.77 

4,9 
2.6 

28.0 
5.3 
1.4U 

12.0 U 
11.6 

1,5 U 
0.76 U 
0.51 U 
0.51 U 

3.5 U 
0.40 U 

0.78 
1.7 

0.75 
0.51 
0.33 

1.8 
0.43 
0.26 U 

2.1 U 
2.1 U 
2.1 U 

0.95 U 
0.73 U 
0.73 U 

6.1 U 
0.36 U 

01 
HA7047 

12/19/91 
1 

0.72U 
0.72U 
0.33U 
0.33U 
0.26U 
0.26U 
0.30U 
0.18U 



Dames and Moore Sample Number 
Laboratory Sample Number 
Sampling Date 
Dilution Factor 
Units 
APPENDIX IX PESTICIDE & HERBICIDE 

Alpha-BHC 
Chlordane 
Chlorobenzilate 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Hepatchlor 
Hepatchlor Epoxide 
Beta-BHC 
Delta-BHC 
Garnma-BHC (Lindane) 
Kepone 
Methoxychlor 
Toxaphene 
Arochlor-1016 
Arochlor-1221 
Arochlor-1232 
Arochlor-1242 
Arochlor-1248 
Arochlor-1254 
Arochlor 1260 

Thionazin 
Dirnethoate 
Disulfoton 
Methyl parathion 
Parathion 
Phorate 
Farnnhu-

HERBICIDES (Lebo,...to,y ID) 

2,4-D 
2,4,5-T 
2,4,5-TP (Silvex) 

---~:-. --...! __ ,_. ---- I--- 1-- • ---- -4 • -hi,.. 4 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, llllNOIS 

l-1 l-2 
HA7224 NA 

Quant 12/20/91 12/18/92 
Limit 1.0/10/1000 1.0 
ug/L unll unll 

COMPOUN s 

0.05 A NA 
1.0 u NA 
2.5 u NA 

0.10 u NA 
0.10 u NA 
0.10 0.539 ,t' NA 
0.10 u NA 
0.05 u NA 
0.10 UJ NA 
0.10 UJ NA 
0.10 u NA 
0.10 0.365 J* NA 
0.05 R NA 
0.05 u NA 
0.05 u NA 
0.05 u NA 
0.05 7.17 J* NA 
0.55 1.38 • NA 
0.55 u NA 
2.0 u NA 

0.50 u NA 
0.50 u NA 
0.50 u NA 
0.50 u NA 
0.50 u NA 
1.0 u NA 
1.0 u NA 

1.0 u NA 
2.5 u NA 

0.55 u NA 
1.0 u NA 
1.0 u NA 
2.5 u NA 
10 u NA 

HA7046 HA7222 

3.8 R R 
0.76 R R 
0.76 R R 

--•--\ 

l-3 l-4 LEFB01 
NA HA7264 HA7047 

12/18/92 1/07/92 12/19/91 
1600 1.0/100/10 1.0 
ua/l u .... 1L ua/L 

NA u u 
NA u u 
NA u u 
NA u u 
NA u u 
NA 0.201 u 
NA u u 
NA u u 
NA u UJ 
NA u R 
NA u u 
NA u R 
NA u u 
NA u u 
NA u u 
NA u u 
NA 0.439 u 
NA u u 
NA u u 
NA u u 
NA u u 
NA u u 
NA u u 
NA u u 
NA u u 
NA u u 
NA u u 

NA u u 
NA u u 
NA 2.89 u 
NA u u 
NA u u 
NA 204 • u 
NA u u 

HA7221 HA7265 HA7047 

u R u 
u A u 
u R u 



Dames and Moore Sample Number 
Labmatory Sample Number 
Sampling Date 
Units 
APPENDIX IX INORGANIC (METALS) P) 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
nn 
Vanadium 
Zinc 

Laboratory Sample Number 
Units 

Cyanide, total 

TABLE 2 (continued) 
SUMMARY OF ANALYTICAL RESULTS 

PHASE II INVESTIGATION 
CHEMICAL WASTE MANAGEMENT 

CHICAGO, llllNOIS 

L-1 L-2 
Quant HA7046 NA 
Limit 12/20/91 12/18/92 
un/L un'l unll 

RAMETERS 

60 150 J NA 
10 110 J NA 
20 2000 J NA 
1.0 9.1 J NA 
2.0 60 J NA 
10 4270 NA 
20 240 NA 
10 3180 NA 
5.0 8190 J NA 

0.20 2.5 J NA 
20 1100 J NA 
5.0 BMDLJ NA 
10 BMDLJ NA 
10 UJ NA 
50 u NA 
20 190 NA 
20 38300 NA 

HA7269 HA7225 
ma/L ma/L ma/L 

0.010 0.0644 0.0644 J 

LEGEND: 
u Compound was not detected at laboratory method detection limit. 
J Estimated value due to limitations identified during the quality assll'ance review. 

L-3 l-4 
HA7223 HA7266 
1/07/92 1/07/92 

unlL ua/l 

u UJ 
220 180 J 
520 1100 
2.5 15 
4.8 42 J 

200 2900 J 
89 130 

310 1280 
260 2200 

0.40 1.20 
2160 1200 J 

300 140 
u BMDLJ 

UJ BMDLJ 
u 1300 J 

370 260 
2800 10700 

HA7226 HA7267 
ma/L ma/L 

0.127 33.6 

UJ 
B 

eported method detection limit is estimated due to limitations identified during the quality assu-ance review. 
Compound was detected in a laboratory and/or field blank at similar concentrations. May 
represent laboratory and/or field contamination. 

R Unreliable result. Compound may or may not be present. 
• Sample analyzed at multiple dilutions. Summary table ls a hybrid of diluted and undiluted results. 

No standard available. Compound was qualitatively searched for. 
NA Not analyzed 
NP Not provided 
IND Indeterminate. Standard and/or spikes could not be detected at method detection limit. 
BMDL Below Method Detection Limit reported by laboratory. 

Discrepancies may exist between the laboratory data tables and the data validation summary tables due to variations 
in the rounding of calculations. 

lEFB01 
HA7047 

12/19/91 
un 1l 

u 
u 
u 
u 
u 
u 
u 
u 

BMDLJ 
u 
u 

UJ 
u 
u 

BMDLJ 
u 

BMDLJ 
HA7047 

ma/l 

R 
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CHEMICAL WASTE MANAGEMENT SERVICES, INC. (CWMCS) 

CHICAGO INCINERATOR FACILITY 

FINAL RCRA FACILITY INVESTIGATION REPORT 

RF! BASELINE HUMAN HEALm RISKS ASSESSMENT, APPENDIX 0 

ERRATA 

Toe following changes and corrections have been made to the Human Health Risk Assessment dated 
January 10, 1994 in response to USEPA comments listed in Attachment II of the June 3, 1994, 
submittal. These changes also appear in bold type in the revised document. 

Section 1. L para 3: Specific Comment 2 and General Comment 4. The following sentence was 
added. "The fill material was not waste and was not stabilized waste materials, which was imported 
from off-site sources." 

Section 2.0, para 2: The following text was added in response to Specific Comment 6. "These 
results became invalid during the data validation procedure due to the inability of the method to 
quantify, with adequate quality assurance, the reported number. Therefore, results reported as 
BMDLs were not used in the Risk Assessment. Numerical values for these samples were treated as 
non-detect values.• 

Section 2.0, para 5: The following text was added in response to General Comment 7. "Phase I clay 
data were not used due to problems encountered during collection of these samples that rendered them 
invalid. Phase II clay sampling locations are shown in Fig 1-2, Part 1, Section 1 of the Final RCRA 
RFI." 

Section 2.0, para 6: The following text was added in response to Specific Comments 8 and 10. 
"Surface soil samples SS-11, SS-12, and SS-13 were originally identified as baseline samples, since 
they were taken from an undeveloped pier north (up gradient) of the facility boundary. The CWMCS 
facility and adjacent piers are constructed upon imported fill material consisting of construction rubble 
and other unclassified materials from unknown sources. Surficial soils taken from any of the man­
made piers near the facility are not naturally occurring and may have originated from different 
sources over a long period of time. After evaluating chemical constituent levels in these samples and 
considering that the adjacent pier is made of man-made fill materials, it was determined that fill 
material, regardless of sample location, is not representative of local baseline conditions. During RF! 
investigations, it was determined that the Lake Calumet sediment depth is approximately 6 inches. 
Immediately beneath this sediment layer is the upper lacustrine unit, which is a natural deposit. For 
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these reasons, the naturally-occurring • clay" layer was considered more representative of baseline 
conditions than samples taken from the imported fill material on an adjacent pier. For reference, 
analytical data for surface soil samples S-11, S-12, and S-13 are included in Appendix K. • 

Section 2. l, para 1: The reference 40 CFR, Part 246 was added. Specific Comment 9. 

Section 2.1, para 2: The sentence • A summary of metals levels in surface soil samples collected 
facility-wide is included in Appendix A.• was added in response to Specific Comment 5. 

Section 2.1, para 2: The sentence "Hence, no metals were eliminated due to a low frequency of 
detection• was added in response to Specific Comment 7. 

Section 2. L para 3: The sentence • A summary of metals levels in surface soil samples collected 
facility-wide is included in Appendix A." was added in response to Specific Comment 5. 

Section 2. L para 3: The sentence "Hence, no metals were eliminated due to a low frequency of 
detection• was added in response to Specific Comment 7. 

Section 2.1, para 3: The following text was added in response to Specific Comment 11. "Given that 
the area surrounding the CWMCS facility has historically been a heavily industrialized area, 
anthropogenic contamination of a variety organic chemicals is expected, especially given the 
heterogenous fill material used to create land surface around Lake Calumet. Numerous past and 
current sources of TCE other than the CWMCS facility are likely. In this case, use of statistical 
comparison to eliminate compounds not detected in facility samples at levels significantly higher than 
baseline levels is appropriate. Furthermore, the addition of TCE as a COPC would not alter risk 
estimates, since EPA has withdrawn all toxicity values for TCE from IRIS. Hence, risks associated 
with exposure to TCE cannot be evaluated quantitatively." 

Section 2, Table 2-3: Critical (table) t values and additional information on the K-S test were added 
in response to General Comment 5 and Specific Comment 12. 

Section 3. para 1: "and routes" was added to bullet 3 in response to Specific Comment 12. 

Section 3.1.3, para 1-2: The following text was rewritten and expanded to respond to General 
Comment 2 and Specific Comments 4 and 14. "Fishermen have been observed fishing in Lake 
Calumet near the CWMCS facility. These individuals may come into contact with contaminated 
sediments while standing at the edge of or wading into Lake Calumet. These receptors may also be 
exposed to contaminated surface water. This potential exposure pathway was not quantified, 
however, since very little contamination was detected in surface water near the CWMCS facility 
(CWMCS, 1993). 

Although ingestion of fish taken from areas of Lake Calumet adjacent to the CWMCS facility 
is possible, this pathway is highly uncertain and difficult to quantify for several reasons. Potential 
exposures associated with ingestion fish taken from Lake Calumet were not evaluated for the 
following reasons. 

1. Fish tissue samples were not collected as part of the RFI, because it would be 
impossible to confidently attribute any chemical contamination measured in fish to any 
one source. In addition to more than a century of industrial activity along Lake 
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Calumet, this lake is currently impacted by a variety of non-point sources, including 
highway runoff, surface runoff from industrial properties, and seepage of 
contaminated groundwater from nearby landfills, dumps, waste lagoons, and 
lllldergrolllld storage tanks (IDENR, 1988). Nor is it realistic to measure chemical 
levels in fish taken from waters adjacent to any facility located near Lake Calumet and 
assume that potential impacts are due only to releases from that facility. Thus, while 
the occasional recreational fisherman is expected to represent the population most 
likely to be exposed to potential contaminants in surface water and sediment, 
subsequent human exposures from the ingestion of fish contaminated due to release 
from a single source cannot be readily and unequivocally evaluated in this assessment. 

2. Very little contamination was detected in surface water (See Section_ of the RPI). 
Given that a) uptake of contaminants across the gill membrane from water is the 
primary route by which fish are exposed to and accumulate contaminants and b) very 
little contamination was detected in surface water near the CWMCS facility, fish 
tissue levels resulting from exposure to contaminated surface water near the CWMCS 
facility are expected to be low. 

3. Although the sediments near the facility do contain detectable levels of facility-related 
COPCs, USEPA agreed that "to model the transfer of contamination from sediments 
to aquatic life would involve significant uncertainties." 

Section 3.3, para 4: The following text was added in response to General Comment 5. "The 
nonparametric Kolmogorov-Smimov (KS) goodness-of-fit test with Lilliefors correction is an effective 
method for testing whether a data set has been drawn from an llllderlying normal distribution or a 
Jognormal distribution if the data has been log transformed. The K-S test was selected because it is 
more robust than the Chi Square Goodness of Fit test. The sample distribution is curve fit against the 
true distribution and the maximum difference between the two distributions is used to calculate the 
goodness of fit. The Lilliefors correction is used to calculate the parameters needed to calculate the 
true mean and standard deviation of the data set. The significance level indicates that, at the 95 % 
level of confidence, the data set is statistically similar to a normal or a lognormal distribution (i.e., 
the data set is normally or lognormally distributed), or the data set is statistically different from a 
normal or a lognorrnal distribution (i.e., the data set does not fit one of the two distributions). A 
significance level (Column 4 of Table 3-2) greater than 0.05 indicates that the data set fits the 
distribution specified in Column 3. Conversely, if the significance level is less than 0.05, no 
relationship can be drawn from the data set." 

Section 3.3,1, para 1-2: Specific Comment 17. This section was rewritten to account for the fact 
that surface soil samples SS-1, SS-2, SS-3, SS-4, SS-5, SS-14, SS-15, SS-16, SS-17, SS-20, and SS-
21 (n = 11) were used to model exposures by current workers, while all 20 surface soil samples 
collected were used to model exposures by future workers. Information on sample size, detection 
frequency, range, mean, standard deviation, UCL concentrations, maximum measured value, and the 
exposure-point concentration derived for each COPC used to model intakes by current and future 
workers is summarized in the revised Tables 3-3 and 3-4, respectively. 

Section 3.3.2, para 2: Specific Comment 19. This paragraph was expanded to justify why particulate 
emissions from vehicular traffic were not modeled. The transport of contaminants from surface soil 
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to the atmosphere is primarily a function of wind erosion and mechanical disturbances. Particulate 
emissions were expected to results primarily from wind erosion for the following reasons. One, 
current levels of vehicular traffic were assumed to be negligible relative to impacts from wind 
erosion. Since vehicular traffic is almost exclusively limited to paved areas of the facility, this source 
contributes minimally to airborne particulate emissions. Two, CWMCS maintains a Fugitive 
Particulate Operating Program (FPOP} at the facility in accordance with environmental regulations 
promulgated by the State of Illinois. The implementation of procedures specified in the FPOP 
continues to be effective in controlling fugitive emissions that may result from vehicular traffic or 
construction activities. Three, for any major construction activities that may occur at the facility, 
requirements to control fugitive emissions are specific included in the project plan to ensure that 
unacceptable levels of these emissions do not occur. For these reasons, the concentration of facility­
related COPCs in fugitive dust was based on wind erosion.• 

Section 3.3.2, para 3: DH was defined as 2 m. Specific Comment 20. 

Section 3.3.2, para 4: Specific Comment 20. The following paragraph was added to clarify why 
meteorological data from Midway airport was not used. "Meteorological data collected from the 
Midway Airport were not used, as initially intended, for the following reasons. When the National 
Climatic Data Center was contacted, it indicated that the data is routinely collected on paper with one 
day of meteorological measurements written per page. Therefore, the data would have to be entered 
into a compatible computer format, and the modeler would have to determine the appropriate mixing 
height and stability classes for the data set. Since this task would be very time consuming, EPA 
default meteorological data were used. Use of these default data are expected to yield higher air 
concentration estimates than those predicted using the Midway Airport data." 

Section 3.4, para 2: The following text was added in response to General Comment 6. "It was 
assumed for this assessment that current and future on-site workers would follow OSHA rules and 
regulations (29 CFR, Part 1926) while performing work-related duties. OSHA regulations required 
the use personal protective equipment (PPE) to limit or prevent exposure to hazardous constituents. 
While ownership and work practices may change in a future industrial use scenario, OSHA 
regulations play a substantial role in protecting workers, both current and future. OSHA requires 
employers to perform a hazard assessment of possible workplace hazards. If a potential hazard may 
be present, the employer must select and ensure that employees use appropriate PPE. While 
CWMCS acknowledges that the use of PPE is not foolproof, any exposure to contamination that may 
occur in these situations would be of short duration. Hence, the parameters and assumptions used to 
model exposures by current and future workers reflect the judgment that OSHA regulations are 
followed." 

Section 3.4.1.l, para 1: Specific Comment 21. The following text was added to clarify why a soil 
ingestion rate of 50 mg/day was used for workers. • Although USEPA (1991a} states that "For 
certain outdoor activities in the commercial/industrial setting (e.g., construction or landscaping), a 
soil ingestion rate of 480 mg per day may be used• the 50 mg/day ingestion rate was deemed a more 
appropriate value for all workers given the health and safety precautions required for construction 
activities. Furthermore, the 50 mg/day value has an empirical basis (Calabrese et al., 1990), while 
the 480 mg/day value does not.• 

Section 3 4.1. L para 1: Specific Comment 26. The following text was added to clarify the definition 
of FI values used to model worker exposures. "The FI represents the length of time individuals 
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spend on-site. Since a time-weighted Fl value of 1.0 indicates that individuals work the default eight­
hour day, the 1.5 value indicates that remediation workers were on-site more than the standard eight­
hour workday. Similarly, FI values less than 1 indicate that workers are on-site less than the standard 
eight-hour workday." All corresponding tables were also modified. 

Section 3.4.1.2, para 1: Specific Comment 23. The following text was added to clarify how fugitive 
dust concentrations were used to model dermal exposures. "The concentration of COPCs in fugitive 
dust in mg/m3 was converted to units of mg/kg using the following conversion factors: ([(m'/1000 L) 
(L/1.29 g) (1000 g/kg)} where 1.29 g/L is the density of air. These conversion factors are included 
in Equation 3-{i as CF 1. Converting the concentration of CO PCs in fugitive dust to mg/kg is 
equivalent to modeling dermal exposure to COPCs in soil. COPCs in fugitive dust could land on 
exposed skin surfaces and be absorbed through the skin.• 

Section 3.4.1.l, para 2: The text was changed to reflect that fugitive dust concentrations were based 
on soil sample data collected facility wide (n = 20) in response to Specific Comment 21. 

Section 3.4.1.2, para last: The following was added in response to Specific Comment 27. "An ABS 
value of 0.5 was used for 1,1-ilichloroethylene and methylene chloride, and an ABS value of 0.05 
was used for all other organic COPCs." 

Section 3,4.2: Specific Comment 25. This section was changed to note that an inhalation rate of 20 
m' per workday (2.5 m3/hr) was used for all receptors. All corresponding tables were also modified. 

Section 3, Table 3-2: Information on the maximum measured value was added. Specific Comment 
15. 

Table 4-1: Equation used to derive inhalation CSFs from unit risk values was added (Specific 
Comment 28). Reference for RfCs for methylene chloride changed to HEAST (Specific Comment 
29). 

Section 5: The entire section and corresponding tables has been rewritten to reflect changes in 
different exposure-point concentrations used for current and future workers and other changes noted 
above. Specific Comments 30 through 39. 

Section 6: Section 6 has not been altered. 

Section 7: References were put into chronological by author in response to General Comment 8. 
Ial2!.§: All tables were modified as necessary in response to General Comment 9. 

Appendix A: Tables showing data points that were ND or BMDL values are included (Specific 
Comment 40). 
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1.0 INTRODUCTION 

CWM Chemical Services, Inc. (CWMCS) is performing a Resource Conservation and Recovery 

Act (RCRA) Facility Investigation (RFI) at their Chicago Incinerator facility. The RCRA 

Corrective Action Plan for the facility was developed as part of a Consent Judgment between 

CWMCS and the USEPA in response to a RCRA Facility Assessment (RFA) performed by the 

Illinois Environmental Protection Agency (IBPA). The RFI will assess the distribution of 

potentially hazardous constituents released from solid waste management units (SWMUs) into 

air, soils, groundwater, and surface water at or near the facility. The Baseline Risk Assessment 

(Baseline RA) portion of the RF! will quantify the potential level of risk, if any, to potential 

human and ecological receptors. The primary objective of the Baseline RA is to determine if 

historical releases from these SWMUs pose a threat to human health or the environment. This 

Baseline RA includes both a human health risk assessment (HHRA) and an ecological risk 

assessment (ERA). The HHRA focuses on risks to individuals who could be exposed to facility­

related contaminants released from these SWMUs, including on-site workers, off-site residential 

and recreational receptors, and trespassers. The ERA focuses on risks to ecological receptors, 

including aquatic organisms inhabiting Lake Calumet and terrestrial species that may frequent 

the facility. This report presents the methodologies, criteria, and data used to evaluate potential 

human health effects. Potential ecological effects are evaluated in a separate document. 

1.1 Facility Background 

Until the late 1920's, Lake Calumet extended beyond its current borders. Construction of the 

Cal-Sag Canal and the associated flood control units allowed some drainage. Many of these 

reclaimed lands were filled with construction debris, wood, slag, and soil. Most of the area 

occupied by the present day facility remained under water until the early 1960's when a railroad 

was constructed along the eastern shore of Lake Calumet. The area of the facility containing 

the current incinerator complex was subsequently constructed using fill, followed by the 

construction of the pier in the early 1970' s. 
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In 1971, Hyon Waste Management, Inc. (Hyon) constructed an incinerator, office building, and 

a control building on the property. Hyon operated the waste treatment facility until 1979 when 

the equipment and permits were purchased by SCA Chemical Services, Inc. (SCA). The Hyon 

operation was to include the incineration of liquid and hazardous wastes and the neutralization 

and biological treatment of aqueous hazardous waste. About 10% of this waste was incinerated, 

while the remainder was treated. From 1972 to 1976, about 68 million gallons of chemical 

wastes were treated at the plant. Nine former solid waste management units (SWMUs) have 

been identified by USEPA: two wastewater basins, the high solids basin, the biobeds, the 

biochemical treatment area, the chemical treatment area, the concrete activated sludge basins, 

the underground pipe network, and the drum handling area. A tenth SWMU, the Hyon Tank 

Farm, was identified during the Work Plan preparation for this RFI (Fig. 1-1). 

The facility permit was transferred to SCA Chemical Services, Inc. in November, 1980. In 

1981 under the direction ofIEPA, SCA constructed a clay-lined vault on the western portion of 

the pier. Excavation and solidification of waste materials present in other SWMUs was 

accomplished and placed in the vault. Excavated basins were backfilled and covered with 

innocuous fill. The fill material was not waste and was not stabilized waste materials, which 

was imported from off-site sources. Subsequently, portions of the underground pipe network 

were abandoned (plugged with concrete) in place. 

1.2 Current Facility Description 

The CWMCS Chicago Incinerator facility is located on approximately 30 acres of land built on 

fill on the eastern shore of Lake Calumet within the City of Chicago, Cook County, Illinois. 

Fig. 1-2 shows the general location of the facility. The incinerator complex occupies the 

southeast portion of the facility. Directly north of this complex is the employee parking lot and 

a vacant area. The pier, which extends approximately 2,300 feet southwest from the vacant area 

into Lake Calumet, comprises the remainder of the facility. The area surrounding the facility 

is zoned heavy industrial and is used almost exclusively for waste management operations. 

Directly to the east, across the street from this facility, is the Paxton II Landfill. The Paxton 
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II Landfill was a solid and non-hazardous special waste landfill that used a trench system for 

waste burial. The facility stopped receiving wastes in early 1992 pursuant to legal action by the 

State of Illinois. To the southeast, across the street from the CWMCS facility and immediately 

south of the Paxton II Landfill, is the operating Land & Lakes Landfill. Immediately to the east 

of the Land & Lakes Landfill is the Paxton Avenue Lagoons site, which is undergoing 

remediation by the State of Illinois. Adjacent to the CWMCS facility on the south side is the 

Clean Harbors of Chicago Inc. facility, which uses chemical processes to remove heavy metals 

and suspended solids from aqueous and organic waste streams. 

CWMCS acquired the operations in 1985 and carried out a detailed surface water, sediment, 

soil, and subsurface investigation of the facility to further characterize potential releases of 

contaminants from the former SWMUs as part of this RPI. Details on past and current site 

conditions are available in the RCRA Facility Investigation Report (CWMCS, 1993). The 

facility is located in the Chicago Lake Plain Region. The facility is not located within a 100-

year floodplain, and no natural streams or wetland areas occur on-site (CWMCS, 1993). 

1.3 Overview of the Human Health Risk Assessment Approach 

RCRA risk assessments evaluate potential impacts associated with the generation, storage, 

treatment, or disposal of hazardous or solid wastes within the facility boundary and adjacent 

areas "where necessary to protect human health and the environment" (USEPA, 1989a). Thus, 

RCRA exposure scenarios are typically predicated on the assumption that exposure will occur 

at or within the boundaries of a waste management unit. While a substantial portion of the 

hazardous wastes have been removed from several of the former SWMUs on-site, it is not 

known whether sufficient quantities of residual materials are present in locations that may pose 

a risk to human health or the environment. As a result, this risk assessment utilizes a CERCLA­

type approach for the following reasons: (1) USEPA Region V has specified that the technical 

approach for this RPI should be a "facility-wide" approach; (2) USEPA Region V specified that 

CERCLA risk assessment guidance, OSWER Directive #9285-6.03, be used (Letter from 

Mr. Joseph M. Boyle to Mr. Kevin K. Hersey, dated May 15, 1992); and (3) the RCRA 
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framework has no guidance for worker exposures, and workers (both current and future) are 

likely to be most exposed. The HHRA is designed to estimate both the current and future 

impacts associated with human exposure to facility-related contaminants present in existing 

SWMUs. The HHRA will evaluate potential risks to both on-site and off-site receptors using 

actual monitoring data, where possible, or modeled concentrations when measured data are not 

available. 

Risk assessment provides a mechanism for estimating risks and for providing a baseline for both 

current and potential future exposures. Risk assessment is a process that synthesizes available 

data on exposure and toxicity of chemicals and uses scientific judgment to estimate the potential 

risk to human health and the environment. Risk assessment, or the characterization of potential 

adverse human health effects resulting from exposure to environmental contaminants, involves 

four consecutive steps: 

• Data Collection and Evaluation: identifying contaminants and defining the 
nature and magnitude of potential facility-related chemical releases; 

• Exposure Assessment: determining the current and potential future extent of 
human exposure to these facility-related environmental contaminants; 

Toxicity Assessment: determining the relationship between the magnitude of 
exposure and the type and likelihood of adverse health effects, and 

" Risk Characterization: combining the first three steps to yield quantitative and 
qualitative estimates of health risk. 

This sequence is applicable whether the health risk under evaluation is cancer or a non-cancer 

endpoint. 

The first step in the HHRA is to identify chemicals of potential concern (COPCs). The 

methodology used to establish COPCs is described in Section 2.0 of this report. This step is 

followed by an evaluation of potential exposure pathways and the quantification of chronic daily 

intakes. The identification of exposure routes (such as inhalation and ingestion), and receptor 
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locations is crucial to determine the validity of a potential exposure pathway. After likely 

current or future complete exposure pathways are identified, exposure point concentrations and 

receptor intakes are calculated. The next step, toxicity assessment, identifies previously selected 

COPCs that may result in adverse health effects in exposed populations. However, the number 

of compounds that can be quantitatively evaluated in the HHRA is limited by the availability of 

chemical-specific dose-response data. The final step, risk characterization, integrates 

information from the exposure and toxicity assessments to yield quantitative estimates of risk. 

Ch.emicals or pathways with incomplete toxicological data bases are discussed qualitatively. An 

analysis of uncertainty is conducted for the assessment. This summary of potential areas of both 

under and overestimates of risk is often considered a fifth component of the risk assessment 

process. To accomplish these tasks, a systematic evaluation of the potential risks to human 

health was done in accordance with the following USEPA guidance documents and guidelines: 

Risk Assessment Guidance for Supeifund. Volume I, Human Health Evaluation Manual (Part A) 

(USEPA, 1989a), the Office of Solid Waste and Emergency Response (OSWER) Directive 

9285.6-03, Supplemental Guidance: Standard Default F.xposure Factors (USEPA, 1991a); 

F.xposure Factors Handbook (USEPA, 1990a), Guidance for Data Useability in Risk Assessment 

(USEPA, 1990b); Guidelines for F.xposure Assessment (USEPA, 1992a); Denna! F.xposure 

Assessment: Principles and Applications. Interim Report (USEPA, 1992b ), and Guidance on Risk 

Characterization for Risk Managers and Risk Assessors (USEPA, 1992c). 
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2.11 IDENTIFYING CHEMICALS OF POTENTIAL CONCERN 

After collecting and analyzing environmental. samples from the facility area, the first step in the 

human health risk assessment process is to identify chemicals of potential concern (COPCs). 

COPCs are chemicals that were detected in media samples collected from the area of the 

CWMCS facility that may pose adverse impacts to humans. A phased screening process was 

used to identify COPCs in surface soils and air. It was not necessary to determine COPCs for 

groundwater in the fill material, since on-site workers do not use the local groundwater for 

drinking or washing. In accordance with 35 Illinois Administrative Code, Part 620, IEPA has 

concurred that groundwater occurring within the fill at this CWMCS facility is a Class IT, 

General Resource Groundwater, and is a non-potable groundwater resource (IEPA, 1993). 

Similarly, it was not necessary to derive COPCs for surface water and sediment, since lake 

Calumet is not used for recreational swimming as further described in Section 3 .1. 3 of this 

report. Chemicals of potential concern in surface water and sediment are evaluated in the 

ecological risk assessment prepared for this facility. 

All available validated analytical data were used. The selection of COPCs was based on the 

following data. The data validation packages (Appendix N) have primacy in the review, which 

is consistent with guidance received from U.S. EPA Region V. ETC Analytical Data Packages 

upon which the data validation was conducted were used to derive numerical values for data 

points listed as "BMDL" (Below Method Detection Limit) or "ND" (Not Detected) in the data 

validation packages. The ETC Analytical Data Packages did not list numeric values for positive 

readings ("hits") that were below the method detection limit (MDL) [ETC's MDL is the sample 

quantitation limit (SQL)]. Analytical results reported as BMDL were not validated. These 

results became invalid during the data validation procedure due to the Inability of the 

method to quantify, with adequate quality assurance, the reported number. Therefore, 

results reported as BMDLs were not used in the Risk Assessment. Numerical values for 

these samples were treated as non-detect values. Hence, points listed as a BMDL were 

assumed to be equal to one-half the SQL. Similarly, numeric values reported as non-detected 

in the data validation process were al.so assumed to be equal to one-half the SQL. 
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Selection of COPCs in surface soil involved a three phase process. In the first phase, the 

concentrations of chemicals detected in blanks were compared with their concentrations detected 

in facility samples. In accordance with USEPA risk assessment guidance, sample results were 

considered positive only if the concentration in the facility sample was five times the maximum 

concentration detected in any blank sample [10 times for the common laboratory artifacts: 

acetone, methyl ethyl ketone, methylene chloride, toluene, and phthalate esters (USEPA, 

1989a)]. The second phase included an evaluation of detection frequencies. Compounds with 

detection frequencies of five percent or less in facility-related samples from any medium were 

eliminated from further consideration in that medium (USEPA, 1989a). 

The third phase involved comparing measured concentrations in various environmental media 

(e.g., soil) to medium-specific baseline data. Contaminants not eliminated during the first two 

phases of the screening process were compared to local baseline data (i.e., measured levels of 

contaminants in clay). If the mean concentration of a contaminant in facility surface soil samples 

was statistically higher (at the 95 % level of confidence) than the mean level of that contaminant 

in facility clay samples as determined using a one-tailed t-test, that chemical was retained as a 

COPC. If a given chemical was not detected in clay but was detected in surface soil, that 

chemical was considered a COPC. 

For surface soil, clay samples collected from the CWMCS facility during the Phase II 

investigation were used in these comparisons. Phase I clay data were not used due to 

problems encountered during collection ofthese samples that rendered them invalid. Phase 

IT clay sampling locations are shown in Fig 1-2, Part 1, Section 1 of the Final RCRA RF!. 

Clay samples are appropriate for baseline comparisons because surface soils on the facility 

property or in the vicinity of the property have been contaminated as a result of historical waste 

disposal activities. Studies conducted in the Lake Calumet area (IDENR, 1988) have shown that 

Lake Calumet sediments have also been contaminated by past waste disposal activities. This 

study also showed that the sediment load to Lake Calumet has been significant. Consequently, 

clay samples represent baseline conditions prior to waste disposal activities either on the facility 

property or in the vicinity of the property. 
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Surface soil samples SS-11, SS-12, and SS-13 were originally identified as baseline samples, 

since they were taken from an undeveloped pier north (upgradient) of the facility boundary. 

The CWMCS facility and adjacent piers are constructed upon imported fill material 

consisting of construction rubble and other unclassified materials from unknown sources. 

Sumcial soils taken from any of the man-made piers near the facility are not naturally 

occurring and may have originated from different sources over a long period of time. After 

evaluating chemical constituent levels in these samples and considering that the adjacent 

pier is made of man-made f'ill materials, it was determined that fill material, regardless of 

sample location, is not representative of local baseline conditions. During RFI 

investigations, it was determined that the Lake Calumet sediment depth is approximately 

6 inches. Immediately beneath this sediment layer is the upper lacustrine unit, which is a 

natural deposit. For these reasons, the naturally-occurring "clay" layer was considered 

more representative of baseline conditions than samples taken from the imported fill 

material on an adjacent pier. For reference, analytical data for surface soil samples S-11, 

S-12, and S-13 are included in Appendix K. 

Clay samples collected during Phase II of the facility investigation indicate that contamination 

from historical waste disposal activities has not migrated vertically. Twenty-three samples were 

collected at depths of five, 15, and 40 feet below the clay/fill contact. A total of seven volatile 

organic compounds (VOCs) and two phthalates were detected in the Phase II clay samples. Four 

of these VOCs (acetone, methylene chloride, methyl ethyl ketone, and trichlorofluoromethane) 

and one of the phthalates (bis(2-ethylhexyl)phthalate) are common laboratory artifacts. The 

upper samples (i.e., the samples collected at a depth of five feet below the clay/fill interface) 

contained no VOCs. This upper layer (the upper lacustrine unit) has been shown to be a 

homogenous, low permeability layer. This contaminant configuration indicates that vertical 

migration of contaminants from the fill has not occurred. The low levels of VOCs detected in 

samples taken from the lower lacustrine layer (15 feet below the interface) and the underlying 

clayey glacial till (40 feet below the interface) are believed to be sampling artifacts introduced 

by "drag down" of surficial soil contaminants during sampling. Metals were commonly 

measured in clay samples. The preponderance of metals throughout the clay and the fact that 
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similar levels were measured at the different levels indicate that measured levels represent 

naturally-occurring concentrations (Table 2-1 is a list of metal and organic constituents in 

collected clay samples). 

While background levels of anthropogenic organic chemicals are assumed by USEPA to be zero, 

the ubiquity of some chemicals, particularly in urbanized or industrialized areas, requires that 

the contribution from other sources be considered. Therefore, data collected from the clay 

layers serve as the appropriate reference for comparison to facility organic and inorganic 

chemical concentrations in on-site surface soils. As a result of this process, potential hazards 

associated with exposure to only those chemicals present in facility surface soils in 

concentrations significantly greater than background, as noted in Section 2.1 of this report, were 

evaluated. This approach agrees with the following USEPA guidance, "All chemicals detected 

at concentrations exceeding background should be considered in the risk assessment" (Letter 

from Joseph M. Boyle to Kevin K. Hersey, May 15, 1992). 

2.1 COPCs For Surface Soils and Air 

Biobed and baseline surface soil samples were analyzed for priority pollutant volatiles, metals, 

and semi-volatiles common to 40 CFR, Part 264, Appendix IX, while surface soil samples for 

pier areas outside of the biobeds were analyzed for priority pollutant metals and semi-volatiles 

common to 40 CFR, Part 1, Appendix IX (Figure 2-1). 

Metals detected in surface soil samples include: antimony, arsenic, beryllium, cadmium, 

chromium, copper, lead, mercury, nickel, selenium, silver, thallium, and zinc. A ,mmmary of 

metals levels in surface soil samples collected facility-wide is included in Appendix A. 

Arsenic, beryllium, cadmium, chromium, copper, lead, nickel, silver, and zinc were detected 

in all 20 Phase II facility-related samples. Mercury and antimony were detected in 90% and 

85% of the Phase II samples, respectively, while selenium and thallium were detected in 60% 

and 30% of the samples, respectively. Hence, no metals were eliminated due to a low 

frequency of detection or based on a comparison of facility versus blank samples. Maximum 
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metals levels in on-site samples ranged from 540 µg/kg for mercury to 1,570,000 µg/kg for 

zinc. 

Most large environmental. data sets have been shown to be lognormally versus normally 

distributed USEPA (1992d). A Kolmogorov-Smirnov (K-S) goodness of fit test using Lilliefors 

correction was used to determine if the data were normally or lognormally distributed. The K-S 

test was selected over the Shapiro-Wilk ( or W) test, as it is a more powerful and robust 

statistical tool (Gilbert, 1987). The data were assumed to fit the distribution (normal or 

lognormal) if the results of the K-S test were significant at the 95 % level of confidences. 

Results of the K-S test are shown in Table 2-2 for each chemical detected in facility surface 

soils. Table 2-2 shows that arsenic, cadmium, chromium, lead, mercury, nickel, selenium, and 

zinc are lognormally distributed. Beryllium and copper are normally distributed, while the data 

available for antimony, silver, and thallium did not fit any distribution at the 95 % level of 

significance. Table 2-3 presents results of the t-tests done to compare measured levels of 

contaminants in facility surface soil samples with those in the clay samples obtained from the 

facility. Results of the t-test were considered significant at the 95% level of confidence 

regardless of whether chemical levels in clay were statistically higher. If the mean concentration 

of a chemical in clay was statistically higher than its mean concentration in surface soils (at the 

0.05 level of confidence), that chemical was not considered a COPC. If the data for a given 

chemical were shown to be lognormally distributed, the t-test was done using logtransformed 

data [i.e., ln(x)]. Table 2-3 shows that levels of arsenic, nickel, and thallium in facility surface 

soils were either significantly lower than or not significantly different from levels measured in 

baseline (clay) samples. Hence, beryllium, cadmium, chromium, copper, lead, mercury, 

selenium, silver, and zinc were retained as COPCs. Since antimony was not detected in clay 

but was detected in surface soils, it was also retained as a COPC. 

Organic contaminants detected in more than five percent of on-site surface soil samples include: 

benzo(a)anthracene (BA), benzo(a)pyrene (BaP), benzo(b)fluoranthene, benzo(k)fluoranthene, 

bis(2-ethyl hexyl)phthalate (BEHP), chrysene, 1, 1-dichloroethylene (1, 1-DCE), di-n-butyl 

phthalate, fluoranthene, hexachlorobenzene (HCB), indeno(l ,2,3-cd)pyrene, methylene chloride, 

C:\CHEMWASTE\HIIRA2.3\Febnwy 20, 1995 2-5 



phenanthrene, pyrene, and trichloroethylene (TCE). A ,mmmary of organic compound levels 

in surface soils collected facility-wide is included in Appendix A. Of these 15 organic 

compounds, four (methylene chloride, indeno(l ,2,3-cd)pyrene, 1, 1-DCE, and TCE) were 

detected in 10% to 11 % of the samples collected. BaP, benzo(k)fluoranthene, HCB, and BEHP 

were detected in 25 % to 35 % of the samples, while benzo(b )fluoranthene and BA were detected 

in 45% and 65% of the samples, respectively. Chrysene, fluoranthene, phenanthrene, pyrene, 

and di-n-butyl phthalate were detected in 75% to 95% of the samples analyzed. Hence, no 

organic compounds were eliminated based on a low frequency of detection. Maximum 

measured levels of organics in facility surface soils ranged from 3. 7 µg/kg for TCE to 404,000 

µg/kg for BEHP. Of the organic chemicals detected in facility surface soils, only BEHP, di-n­

butyl phthalate, phenanthrene, and TCE were detected in at least 5% of the clay samples. 

Levels of BEHP and TCE measured in facility surface soils were not significantly different than 

levels measured in clay (Table 2-3); hence, they were eliminated as COPCs. Given that the 

area surrounding the CWMCS facility has historically been a heavily industrialized area, 

anthropogenic contamination of a variety organic chemicals is expected, especially given the 

heterogenous fill material used to create land surface around Lake Calumet. Numerous 

past and current sources of TCE other than the CWMCS facility are likely. In this case, 

use of statistical comparison to eliminate compounds not detected in facility samples at 

levels significantly higher than baseline levels is appropriate. Furthermore, the addition 

of TCE as a COPC would not alter risk estimates, since EPA has withdrawn all toxicity 

values for TCE from IRIS. Hence, risks associated with exposure to TCE cannot be 

evaluated quantitatively. Levels of di-n-butyl phthalate in clay were significantly higher than 

levels in surface soil; hence, di-n-butyl phthalate was also eliminated as a COPC. Conversely, 

surface soil levels of phenanthrene were significantly higher than clay level, so phenanthrene was 

considered a COPC. The remaining 11 organics detected in more than 5% of facility surface 

soil samples were not detected in clay samples, and hence, were retained as COPCs (Table 2-4). 

Any chemical included as a COPC for surface soil was considered a COPC for fugitive dust in 

air. In addition, because organic chemicals can volatilize from subsurface regions, any chemical 
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detected in fill, the layer directly below the soil surface, or in the groundwater within the fill 

was also included as a COPC for air. Since collection of facility-specific air monitoring data 

is still underway evaluation of risks associated with the inhalation of organic vapor will be 

characterized following collection and validation of facility-specific monitoring data. Table 2-4 

summarizes COPCs for surface soils. 
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TABLE 2-1 
SUMMARY OF METAL AND ORGANIC CONSTITUENTS 1N CLAY" 

Arithmetic 
Sample Range Mean 

Chemical Size (µg/kg) (µg/kg)" 

METALS 

Antimony 23 ND (96%) - 3850 3550 

Arsenic 23 2900 - 18,000 10,430 

Beryllium 23 350 - 870 616 

Cadmium 23 1400 - 7100 2644 

Chromium 23 7700 - 23,000 14,791 

Copper 23 21,000 - 50,000 34,522 

Lead 23 10,000 - 49,000 20,391 

Mercury 23 ND (52%) - 100 49.5 

Nickel 23 23,000 - 41,000 31,696 

Selenium 23 ND (35%) - 1600 406 

Silver 23 ND (35%) - 650 591 

Only those chemicals that were detected in site surface soils are summarized in this table. 

b Non-detect values were assumed to be equal to one-half the sample quantitation limit. 

Standard 
Deviation 
(µg/kg)" 

157 

3674 

136 

1238 

3998 

8675 

7976 

11.2 

4704 

354 

28.8 

All other organics detected in site surface soils were not detected in at least five percent of the clay samples analyzed. 
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95 Percent Upper 
Confidence Limit 

(µg/kg)" 

3606 

11,741 

664 

3085 

16,219 

37,619 

23,239 

53.5 

33,375 

533 

602 



TABLE2-1 
SUMMARY OF METAL AND ORGANIC CONSTITUENTS IN CLAY" 

- Continued -

Arithmetic 
Sample Range Mean 

Chemical Size (/.tg/kg) (µg/kg)" 

Thallium 23 ND (26%) - 1700 780 

Zinc 23 45,000 - 100,000 62,130 

ORGANICS' 

Bis(2-ethylhexyl)phthalate 23 ND (42%) - 41,500 6142 

Di-n-butyl phthalate 23 1900 - 17,600 5812 

Phenanthrene 23 ND (61 %) - 429 312 

Trichloroethylene 23 ND (88%) - 47.9 3.3 

a Only those chemicals that were detected in site surface soils are summarized in this table. 

b Non-detect values were assumed to be equal to one-half the sample quantitation limit. 

Standard 
Deviation 
(µglkg)" 

83 

14,458 

8490 

3941 

47 

9.7 

All other organics detected in site surface soils were not detected in at least five percent of the clay samples analyzed. 
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95 Percent Upper 
Confidence Limit 

<,.tg/kg)" 

917 

67,337 

9174 

7219 

328 

6.8 



TABLE2-2 
RESULTS OF THE KOLMOGOROV-SMmNOV GOODNESS OF FIT TEST 

FOR METALS AND ORGANIC CHEMICALS OF POTENTIAL 
CONCERN IN FACILITY SURFACE SOILS 

Significance 
Chemical Distribution• Level" 

METALS 

Arsenic lognormal 0.933 

Antimony nonec --
Beryllium normal 0.493 

Cadmium lognormal 0.354 

Chromium lognormal 0.055 

Copper normal 0.814 

Lead lognormal 0.610 

Mercury lognormal 0.081 

Nickel lognormal 0.327 

Selenium lognormal 0.181 

Silver none --

Thallium none ---
Zinc lognorma! 0.150 

Sample size was 20 (all surface soil samples collected within the CWMCS property. 

b The data were assumed to fit the distribution (normal or lognonnal) if the results of the K-S test were 
significant a.t the 95% level of confidence using the one-tailed unpaired student T-test. 

Chemical did not fit any distribution. 
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TABLE 2-2 
RESULTS OF THE KOLMOGOROV-SMIRNOV GOODNESS OF FIT TEST 

FOR METALS AND ORGANIC CHEMICALS OF POTENTIAL 
CONCERN IN FACILITY SURFACE SOILS 

• Continued • 

Significance 
Chemical Distribution" Levelb 

ORGANICS 

Benz( o )anthracene lognormal 0.299 

Benzo(a)pyrene normal 0.120 

Benzo(b )fluoranthene normal 0.431 

Benzo(k)fluoranthene none --

Chrysene normal 0.329 

Fluoranthene lognormal 1.000 

Hexachlorobenzene none --

Indeno(l,2,3-cd)pyrene none ---

Phenanthrene lognormal 0.596 

Methylene chloride none --

BEHP none ---

Di-n-butyl phthalate lognormal l.000 

Pyrene lognormal 0.132 

1, 1-Dichloroethylene none 

Trichloroethylene none ---

Sample size was 20 (all surface soil samplea collected within the CWMCS property. 

b The data were assumed to fit the distribution (normal or lognormal) if the results of the K-S test were 
significant at the 95% level of confidence using the one-tailed unpaired student T-test. 

Chemical did not tit any distribution. 
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TABLE 2-3 
THE MEAN CONCENTRATION, STANDARD DEVIATION, 

AND RESULTS OF THE ONE-TAILED T-TEST FOR FACILITY SURFACE SOILS 

Arithmetic Standard 
Arithmetic Standard Mean Surface Deviation Calculated 
Mean Clay Deviation Soil Surface t Value/ Is This 

Concentration• Clay Concentration• Soils Critical t Chemical 
Chemical (i,g/kg) (i,g/kg) (i,g/kg) (i,g/kg) Value P Value' aCOPC? 

METALS 

Arsenic 10,430 3674 7155 8007 -3.469 / 0.0006 No' 
2.02 

Beryllium 616 136 1357 708 4.624 / 2.02 <0.0001 Yes' 

Cadmium 2644 1238 8882 11,836 3.485 I 2.02 0.0006 Yes 

Chromium 14,791 3998 416,295 450,975 7.489 / 2.02 <0.0001 Yes 

Copper 34,522 8675 42,450 15,926 2.064 / 2.02 0.02 Yes 

Lead 20,391 7976 164,450 271,412 6.615 I 2.02 <0.0001 Yes 

Mercury 49.5 11.2 171 128 6.828 / 2.02 <0.0001 Yes 

Nickel 31,696 4704 26,675 30,031 -3.150 I 0.0015 No' 
2.02 

Mean of all 23 clay samples collected during Phase JI investigations. 

b Mean of all 20 surface soil samples collected within the CWMCS property (both inside and outside of the fence) but excluding the three soil samples collected north 
of the CWMCS property. 

Test was considered significant at the 95% level of confidence using the one-tailed unpaired student T-test. 

d Mean clay concentration is significantly greater than the mean surface soil concentration; hence, that chemical is not considered a COPC. 

e Mean surface soil concentration is significantly greater than the mean clay concentration; hence, that chemical is a COPC. 

f There is no significant difference between the mean surface soil concentration and the mean clay concentration; hence that chemical is not a COPC. 

NOTE: Some contaminants were detected in site surface soil samples but are not included in this table. These contaminants were excluded because they were not 
detected above current detection limits in more than five percent of the clay samples analyzed. Hence, these chemicals are considered COPCs. 
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Chemical 

Selenium 

Silver 

Thallium 

Zinc 

ORGANICS 

BEHi' 

Di-n-butyl phthalate 

Phenanthrene 

TABLE2-3 
THE MEAN CONCENTRATION, STANDARD DEVIATION, 

AND RESULTS OF THE ONE-TAILED T-TEST FOR FACILITY SURFACE SOILS 
• Continued -

Arithmetic Standard 
Arithmetic Standard Mean Surface Deviation Calculated 
Mean Clay Deviation Soil Surface t Value/ 

Concentration• Clay Concentration• Soils Critical t 
(µg/kg) (µg/kg) (µg/kg) (µg/kg) Value P Value• 

406 354 766 473 3.766 / 2.02 0.0003 

578 67 1657 1207 3.245 I 2.02 0.001 

780 383 678 157 1.123 / 2.02 0.13 

62,130 14,586 270,150 356,344 3.426 / 2.02 0.0007 

6143 8490 24,179 89,475 0.378 / 2.02 0.36 

5182 3941 3204 2380 -4.167 I <0.0001 
2.02 

312 47 3223 4352 5.307 I 2.02 <0.0001 

• Mean of all 23 clay samples collected during Phase II investigations. 

Is This 
Chemical 
a COPC? 

Yes 

Yes 

No' 

Yes 

No' 

No' 

Yes 

b Mean of all 20 surface soil samples collected within the CWMCS property (both inside and outside of the fence) but excluding the three soil samples collected north 

of the CWMCS property. 

Test was considered significant at the 95% level of confidence using the one-tailed unpaired student T-test. 

d Mean clay concentration is significantly greater than the mean surface soil concentration; hence, that chemical is not considered a COPC. 

Mean surface soil concentration is significantly greater than the mean clay concentration; hence, that chemical is a COPC. 

f There is no significant difference between the mean surface soil concentration and the mean clay concentration; hence that chemical is not a COPC. 

NOTE: Some contaminants were detected in site surface soil samples but are not included in this table. These contaminants were excluded because they were not 
detected above current detection limits in more than five percent of the clay samples analyzed. Hence, these chemicals are considered COPCs. 
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Chemical 

TCE 

TABLE 2-3 
THE MEAN CONCENTRATION, STANDARD DEVIATION, 

AND RESULTS OF THE ONE-TAILED T-TEST FOR FACILITY SURFACE SOILS 
- Continued -

Arithmetic Standard 
Arithmetic Standard Mean Surface Deviation Calculated 
Mean Clay Deviation Soil Surface t Value I 

Concentration• Clay Concentration• Soils Critical t 
(pg/kg) (µg/kg) (µg/kg) (µg/kg) Value P Value• 

3.3 9.7 1.4 0.7 0.846 / 2.02 0.20 

Mean of all 23 clay samples collected during Phase II investigations. 

Is This 
Chemical 
a COPCT 

No' 

b Mean of all 20 surface soil samples collected within the CWMCS property (both inside and outside of the fence) but excluding the three soil samples collected north 
of the CWMCS property. 

Test was considered significant at the 95% level of confidence using the one-tailed unpaired student T-test. 

d Mean clay concentration is significantly greater than the mean surface soil concentration; hence, that chemical is not considered a COPC. 

Mean surface soil concentration is significantly greater than the mean clay concentration; hence, that chemical is a COPC. 

r There is no significant difference between the mean surface soil concentration and the mean clay concentration; hence that chemical is not a COPC. 

NOTE: Some contaminants were detected in site surface soil samples but are not included in this table. These contaminants were excluded because they were not 
detected above current detection limits in more than five. percent of the clay samples analyzed. Hence, these chemicals are considered COPCs. 
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TABLE 2-4 
SUMMARY OF CHEMICAI.S OF POTENTIAL CONCERN 

SURFACE SOILS 

Cempoond Soil 

METALS 

Antimony X 

Beryllium X 

Cadmium X 

Chromium X 

Copper X 

Lead X 

Mercury X 

Selenium X 

Silver X 

Zinc X 

ORGANICS 

Benzo(a)anthracene X 

Benzo(a)pyrene (BaP) X 

Benzo(b )fluoranthene X 

Benzo(k)fluoranthene X 

Chrysene X 

I, 1-Dichloroethylene (I, 1-DCE) X 

Fluoranthene X 

Hexachlorobenzene (HCB) X 

lndeno(l,2,3-cd)pyrene X 

Methylene chloride X 

Phenanthrene X 

Pyrene X 
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3.0 EXPOSURE ASSESSMENT 

The objective of the exposure assessment is to estimate the magnitude, frequency, duration, and 

routes of human exposure to facility-related chemicals. Accomplishing this task involves 

completing these steps: 

Characterizing the exposure setting; 

" Identifying potential human receptors; 

Characterizing pathways and routes of exposure; 

Estimating exposure-point concentrations; and 

Estimating total contaminant intake by potentially-exposed individuals for all 
relevant pathways of exposure. 

USEPA (1989a) guidelines recommend that the exposure assessment consider both current and 

future risks to human health. Although it is unlikely that future land use will differ significantly 

from current practices, both current and hypothetical future land use scenarios are presented and 

analyzed in this assessment. The focus of the assessment is on chronic (long-term) exposures, 

as chronic estimates are of primary importance in evaluating current and long-term future 

exposures to facility-related chemicals. Acute or subchronic effects were evaluated only for 

individuals who may be exposed to facility-related COPCs for less than seven years (USEPA, 

1989a). 

3.1 Identification of Potentially-Exposed Populations 

A number of unique features associated with the CWMCS facility limit the number of individuals 

who might be exposed to facility-related chemicals. Given the observed distribution of 

contaminants in the area of this facility and that none of the contaminated areas are readily 

accessible by the public, exposure by members of the public is not likely. The facility is localed 

in an area that is zoned heavy industrial and used almost exclusively for waste management 
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operations. As mentioned earlier, the Paxton II Landfill was a solid waste and non-hazardous 

waste disposal facility located east of the site. Immediately south of the facility is the Clean 

Harbors of Chicago Inc. facility, which uses chemical processes to remove heavy metals and 

suspended solids from aqueous and organic waste streams. The Land & Lakes Landfill is 

located immediately south of the Paxton II Landfill. Direct! y east of the Land & Lakes Landfill 

is the Paxton Avenue Lagoons site, which is undergoing remediation by the State of Illinois. 

Vacant land surrounding the facility is primarily undeveloped land or wetlands. The nearest 

residential dwellings are approximately 0.8-mile northeast of the facility (Fig. 2-2). Future 

development of this facility is not compatible with residential development in an area that is 

zoned for heavy industrial use and includes an incinerator, several solid waste landfills, and 

other chemical plants. The CWMCS facility as well as the areas surrounding Lake Calumet are 

zoned for heavy industrial use by the City of Chicago. In addition, the proposed City of 

Chicago Long Range Land-Use Plan identifies the Lake Calumet Region as an industrial corridor 

which is proposed to be maintained in an industrial land-use indefinitely into the future. The 

proposed City of Chicago Long Range Land-Use Plan is scheduled to be adopted by the city in 

1994. In addition, the Northeastern Illinois Planning Commission (NIPC) which is responsible 

for developing and coordinating local and regional land use policies has also identified the Lake 

Calumet Region for continued industrial land use. This policy is identified as the NIPC 

Regional Land-Use Policy Plan (updated March 21, 1984). USEPA (1989a) specifies, "An 

assumption of future residential land use may not be justifiable if the probability that the facility 

will support residential use in the future is exceedingly small." Thus, the combination of deed 

restrictions required by RCRA, the responsibilities associated with regulated land disposal units, 

and the industriali :red nature of the surrounding area makes future residential development of this 

facility highly improbable. Hence, future use of this facility is expected to remain 

commercial/industrial. 

The CWMCS facility is located on approximately 30 acres of land built on fill on the eastern 

shore of Lake Calumet. Groundwater at the facility is in hydraulic connection with Lake 

Calumet. Pursuant to 35 Illinois Administrative Code 303.441(£), Lake Calumet is classified 

as a secondary contact water body which is defined as • any recreational or other water use in 

C:\CHBMWASTE\HHRA3.3\Febnwy20, 1995 3-2 



which contact with the water is either incidental or accidental and in which the probability of 

ingesting appreciable quantities of water is minimal such as fishing, commercial and recreational 

boating, and any limited contact incident to shoreline activity." Given this facility information, 

four potentially-exposed populations have been identified for this facility. They include the 

following: 

" Facility workers 

• Trespassers 

• Off-site residents 

• Recreational users of Lake Calumet. 

3.1.1 Facility Workers 

Individuals who work at the facility could potentially be exposed to facility-related contaminants 

released from the former SWMUs. Three worker groups with different potential levels of 

exposure were evaluated. Two groups, incineration workers and security personnel, typically 

remain within the fenced portion of the facility [i.e., they do not typically go onto the unfenced 

portion of the pier that extends out into Lake Calumet. This unfenced area includes the vault 

constructed by SCA and open land occupied by the former wastewater basin #2 (SWMU #6)]. 

Security personnel may routinely patrol the entire perimeter of the fenced-in portion of the 

facility. Finally, remedial (closure) activities were conducted for interim status surface 

impoundments at the facility from October 1992 through October 1993. Risks to these short­

term remediation workers potentially posed by exposure to facility-related COPCs were also 

included in this assessment. These workers normally had access to a small area within the 

fenced portion of the facility and were only considered under the current exposure scenario. 

3.1.2 Trespassers 
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Although the active portion of the facility is fenced, the western portion of the pier is unfenced 

and extends into Lake Calumet, making it potentially accessible lo trespassers. The pier offers 

little attraction to trespassers; however, as the open, unfenced area is covered with tall, weedy 

vegetation most of the year. The only means of accessing this portion of the facility is by boat 

or by wading across the water. Although the water level around the facility can drop during dry 

months, individuals would usually have to wade through about three feet of water. The land 

edge is relatively steep and rocky versus being flat or beach-like. Furthermore, trespassing was 

not considered likely during the harsh winter months (i.e., December through March) when 

portions of Lake Calumet freeze. Access from the active (land end) of the facility is not likely, 

because the area is fenced and secure. In addition, since the area is routinely patrolled by 

security personnel, potential trespassers would be identified and escorted from the area. Thus, 

potential exposures by individuals who might access the open end of the pier were considered 

negligible. 

3.1.3 Recreational Users 

Shallow groundwater beneath the facility is believed to discharge into Lake Calumet; therefore, 

there is a potential that facility-related chemicals present in surface water and sediment could 

bioaccumulate in aquatic organisms. Although there is no commercial boat traffic on Lake 

Calumet in the area of the facility, portions of Lake Calumet are used for recreational fishing. 

Fishermen have been observed fishing in Lake Calumet near the CWMCS facility. These 

individuals may come into contact with contaminated sediments while standing at the edge 

of or wading into Lake Calumet. These receptors may also be exposed to contaminated 

surface water. This potential exposure pathway was not quantified, however, since very 

little contamination was detected in surface water near the CWMCS facility (CWMCS, 

1993). 

Although ingestion of fish taken from areas of Lake Calumet adjacent to the CWMCS facility 

is possible, this pathway is highly uncertain and difficult to quantify for several reasons. 
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Potential exposures associated with ingestion fish taken from Lake Calumet were not 

evaluated for the following reasons. 

1. Fish tissue samples were not collected as part of the RFI, because it would be 
impossible to confidently attribute any chemical contamination measured in fish 
to any one source. In addition to more than a century of industrial activity along 
Lake Calumet, this lake is currently impacted by a variety of non-point sources, 
including highway runoff, surface runoff from industrial properties, and seepage 
of contaminated groundwater from nearby landfills, dumps, waste lagoons, and 
underground storage tanks (IDENR, 1988). Nor is it realistic to measure 
chemical levels in fish taken from waters adjacent to any facility located near 
Lake Calumet and assume that potential impacts are due only to releases from 
that facility. Thus, while the occasional recreational fisherman is expected to 
represent the population most likely to be exposed to potential contaminants in 
surface water and sediment, subsequent human exposures from the ingestion of 
fish contaminated due to release from a single source cannot be readily and 
unequivocally evaluated in this assessment. 

2. Very little coI1tamination was detected in surface water (See Section _ of the 
RFI). Given that a) uptake of contaminants across the gill membrane from 
water is the primary route by which fish are exposed to and accumulate 
co11taminants and b) very little contamination was detected in surface water 
near the CWMCS facility, fish tissue levels resulting from exposure to 
co11taminated surface water near the CWMCS facility are expected to be low. 

3. Although the sediments near the facility do contain detectable levels of 
facility-related COPCs, USEPA agreed that "to model the transfer of 
contamination from sediments to aquatic life would involve significant 
uncertainties." 

Given the industrial nature of the area and IBP A's classification of Lake Calumet as a secondary 

contact water body, it is considered highly unlikely that other recreational water contact activities 

would occur. It is unlikely that individuals would swim in Lake Calumet at all much less spend 

a substantial portion of time swimming in areas near the CWMCS facility. Therefore, direct 

ingestion of surface water/sediment and dermal contact with surface water and sediment are 

considered incomplete exposure pathways. 

3.1.4 Residents Living in Proximity to the Facility 
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It is highly unlikely that future residential development would occur in the direction of the 

facility given the highly industrialized nature of the area surrounding the facility and the City 

of Chicago proposed land use plan, and the NIPC Regional Land-Use which calls for continued 

industrial land use in the area, which is described in Section 3 .1 of this document. Exposures 

by individuals to facility-related COPCs living within a one-mile radius of the facility are also 

expected to be small. Currently, the nearest residential dwelling is located approximately 0.8-

mile northeast of the facility. Facility-related COPCs could potentially be transported off-site 

in the air as a result of fugitive dust entrainment or volatilization from surface soil or subsurface 

fill. 

3.2 Identification of Complete Exposure Pathways 

Potential exposure pathways encompass the route and media through which contaminants move 

from a source to reach potential receptors. For an exposure pathway to be considered complete, 

it must have each of the following components: (l) a source, (2) a mechanism of potential 

contaminant release, (3) a retention or transport medium, (4) a point of potential contact, and 

(5) an exposure route at the potential contact point. Under current conditions, two potentially­

exposed receptor populations have been identified: on-site workers and off-site residents living 

in the vicinity of the facility. Exposure pathways that were evaluated for current and future 

receptors and the rationale for considering these pathways are discussed in Table 3-1. 

Since residents currently obtain their drinking water from municipal sources, ingestion of 

contaminated groundwater as drinking water is not a complete exposure pathway. There are 

very few production wells within a one-mile radius of the facility because: (l) of the ready 

availability of Chicago City (municipal) water, and (2) much of the surrounding land, although 

zoned industrial, is undeveloped. An Illinois State Water Survey indicated that within the 

township in which the facility is located, no groundwater is drawn for public use, although 

54,000 gallons a day are pumped for industrial (non-consumption) purposes (CWMCS, 1993). 

As a result, no impact on human health from groundwater use in the area is expected. 

Furthermore, no livestock or agricultural crops occur within 0.8 miles of the facility. Thus, the 
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potential for indirect human exposure to facility-related hazardous chemicals through the food 

chain is negligible. The only complete exposure pathway for off-site residents living in the 

vicinity of the facility is inhalation of facility-related chemicals present in the air as a 

consequence of resuspension of surface soils or volatilization of chemicals present in surface 

soil, subsurface fill, or shallow groundwater. Lowe et al. (1991) showed that the maximum 

ground level air concentrations resulting from emissions from a proposed municipal waste 

incinerator occurred 500 meters away from the source (stack). Maximum air level 

concentrations resulting from a ground level area source (such as the CWM facility) would be 

less than 500 meters. Because the nearest residential dwelling is 0.8 mile from the facility, 

fugitive dust that may be resuspended from the soil surface is not expected to be transported to 

off-site residential areas. Therefore, inhalation of particulates by off-site residential receptors 

was not quantitatively evaluated. 

For on-site workers, a number of exposure pathways are complete. As some areas of the facility 

are unpaved, workers could come in direct contact with surface soil. This could potentially 

result in dermal contact with and incidental ingestion of COPCs present in that medium. In 

addition, on-site workers could potentially be exposed to chemicals as a result of inhalation of 

both fugitive dust (particulates) and airborne vapors. Although it is possible that workers could 

come in contact with subsurface materials (e.g., while participating in construction activities), 

these exposures occur infrequently and are of a short duration. Thus, exposures to facility­

related contaminants in subsurface materials are expected to be minor relative to the other 

complete pathways discussed above and were not quantitatively evaluated. Potential exposures 

by individuals who may be exposed to facility-related contaminants in subsurface materials 

during future remediation of this facility will be evaluated in the Corrective Measures Study, if 

necessary. Conversely, since the shallow groundwater has been classified as non-potable by 

IEPA (IEPA, 1993) and workers do not use the groundwater for washing, ingestion of and 

dermal contact with groundwater, as well as inhalation of organic vapors while showering or 

washing, are not complete exposure pathways. 
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As discussed in Section 3.1, future use of the facility is expected to remain 

commercial/industrial. Two hypothetical future worker scenarios were quantified. First, 

facility-specific exposure frequency and duration data provided by CWMCS were used to 

calculate exposures by individuals assuming operation of the incinerator. Individuals were 

assumed to work on-site in unpaved areas where they could potentially be exposed two hours 

a day, five days a week, 50 weeks a year for eight years (the period of operation for the CWM 

facility). Secondly, the more conservative default exposure scenario in which individuals are 

assumed to work on-site eight hours a day, five days a week, 50 weeks a year for 25 years 

(USEPA, 1991) was also quantified. It was assumed that future workers will not consume the 

local groundwater either, since drinking water will be available from the City of Chicago. 

Therefore, complete exposure pathways for the hypothetical future worker are the same as those 

described for the current worker. 

3.3 Estimating Exposure Point Concentrations 

Exposure point concentrations are the upper-bound estimates of chemical concentrations in the 

various environmental media to which humans may be exposed. They represent the 

concentrations of chemicals potentially ingested, inhaled, or contacted dermally. These 

concentrations are based on monitoring data obtained during the RFI investigations. 

The reasonable maximum exposure (RME) scenario, which is defined as the highest exposure 

that is reasonably expected to occur at a facility (i.e., well above average) (USEPA, 1989a), was 

used to quantify current and future risks to receptors. Since the RME scenario uses a mixture 

of conservative (health-protective) assumptions and upper-bound environmental concentration 

data, it is expected to overestimate actual exposures. The rationale for evaluating the RME 

scenario, however, is that the risk estimates obtained represent the highest risk to which any 

individual would be potentially subjected. Thus, the RME scenario is viewed as a very 

conservative approach, since the actual human health risks encountered are likely to be lower 

than those estimated using RME assumptions and data. 
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USEP A defines the concentration used to estimate RME exposures to a chemical as the 95 

percent upper confidence limit (UCL) of the arithmetic mean (USEPA, 1992d) or the maximum 

observed concentration, whichever is less. Arithmetic mean concentrations are typically used 

because: (1) they represent the most reasonable estimate for comparison with chronic non­

carcinogenic and carcinogenic effects criteria, and (2) they represent a reasonable estimate of 

the concentration to which individuals are likely to be exposed over time. 

A Kolmogorov-Smirnov (K-S) goodness of fit test using Lilliefors correction was used to 

determine if the data were normally or lognormally distributed (Gilbert, 1987). Results of the 

K-S test are shown in Table 3-2 for each chemical detected in on-site surface soils (n = 20). 

The nonparametric Kolmogorov-Smirnov (KS) goodness-of-fit test with Lilliefors correction 

is an effective method for testing whether a data set has been drawn from an underlying 

normal distribution or a lognormal distribution if the data has been log transformed. The 

K-S test was selected becasue it is more robust than the Chi Square Goodness of Fit test. 

The sample distrbution is curve fit against the true distribution and the maximum 

difference between the two distributions is used to calculate the goodness of fit. The 

Lilliefors correction is used to calculate the parameters needed to calculate the true mean 

and standard deviation of the data set. The significance level indicates that, at the 95% 

level of confidence, the data set is statistically similar to a normal or a lognormal 

distribution (i.e., the data set is normally or lognormally distributed), or the data set is 

statistically different from a normal or a lognormal distribution (i.e., the data set does not 

fit one of the two distributions). A significance level (Column 4 of Table 3-2) greater than 

0.05 indicates that the data set fits the distribution specified in Column 3. Conversely, if 

the significance level is less than 0.05, no relationship can be drawn from the data set. If 

the data for a given chemical were shown to be normally distributed, UCL values were 

calculated using a one-sided confidence limit for the arithmetic mean (Gilbert, 1987) as 

demonstrated in this equation: 
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UCL - s 
= x+t -1-«.--1 In (3-1) 

where i is the arithmetic mean, s is the standard deviation of the arithmetic mean, n is sample 

size, t is the critical value of t for n-1 degrees of freedom at the 95 percent level of confidence, 

and n is the number of samples. To calculate the UCL for chemicals that were shown to be 

lognormally distributed, the data were first transformed using the natural logarithm function 

[ln(x) where x is a value from the data set] and the following equation (Gilbert, 1987): 

UCL = e <ii + o.s •' + sH/~l (3-2) 

where e is the base of the natural log (2. 718), i is the arithmetic mean of the log transformed 

data, sis the standard deviation of the transformed data, His the H statistic from Gilbert (1987), 

and n is the number of samples. If the data fit neither a normal or a lognormal distribution (i.e., 

those labeled as "none" in Column 2 of Table 3-2), then a 95 percent confidence level was 

calculated assuming that the data were normally and lognormally distributed, and the higher 

UCL value was used in exposure calculations. 

In both cases, analytical results below the method detection limit were treated as equal to one­

half the sample quantitation limit (SQL) and included in the calculation of mean and UCL values 

(USEPA, 1992a). Sampling results characterized with a "B" qualifier for inorganics or "J" 

qualifier for organics (i.e., the true value is less than the contract required quantitation limit but 

greater than the instrument detection limit) were also used in mean and upper-bound calculations. 

It is important to recognize that small data sets often have a large variance; consequently, the 

UCL may exceed the maximum value. In this case, USEPA (1989a; 1992d) recommends use 

of the maximum observed concentration of the affected COPC in the RME estimate. 
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A second, and more plausible, exposure scenario considered is the average scenario, which uses 

best-estimates (usually mean values) of the exposure assumptions to characterize human 

exposures (USEPA, 1992c). This exposure scenario is used to quantify more realistic estimates 

of human health risk in cases where unacceptable risks were associated with RME estimates. 

The advantage of evaluating two exposure scenarios is that together they provide a broader 

perspective on the range of risks likely to be experienced by individuals potentially exposed to 

facility-related chemicals. 

The results of the exposure assessment are presented as intake rates in milligrams of chemical 

per kilogram of body weight per day (mg/kg-day) for two different averaging periods: (l) 

intakes averaged over a 70-year period to assess lifetime cancer risks, and (2) intake rates 

averaged over the exposure duration (ED) used to assess non-cancer effects (USEPA, 1989a). 

The analytical data used to calculate exposure point concentrations for all media are included in 

Appendix 1 of the report. 

3.3.1 Exposure Point Concentrations for Soil 

Surface soil data for COPCs exist for sampling locations within the fenced (active) portion of 

the facility as well as for locations outside the fence along the pier. Exposures by all current 

workers (impoundment remediation, incinerator, and security personnel) were restricted to 

surface soils within the perimeter of the fence, since these individuals do not go outside of the 

fenced area. Therefore, exposure point concentrations for these three receptor groups were 

based on the following 11 surface soil samples: SS-1, SS-2, SS-3, SS-4, SS-5, SS-14, SS-15, 

SS-16, SS-17, SS-20, and SS-21 (Fig 2-1). This approach is appropriate, since (1) current 

workers have no process-related reason to go outside of the fence, and (2) HCB, a potential 

human carcinogen, is present in the three additional soil samples included in the analysis. 

Information on sample size, detection frequency, range, mean, standard deviation, UCL 

concentrations, maximum measured value, and the exposure-point concentration derived for 

each COPC used to model intakes by current workers is summarized in Table 3-3. The 
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maximum measured value was used as the exposure-point concentration it the calculated 

95% UCL exceeded the maximum value. 

Since, future workers could use the entire facility, potential risks to these receptors, 

exposure point concentrations for these receptors were derived using all 20 surface soil 

samples collected at the CWMCS facility (i.e., both those inside and outside of the fence). 

Information on sample size, detection frequency, range, mean, standard deviation, UCL 

concentrations, maximum measured value, and the exposnre-point concentration derived 

for each COPC used to model intakes by future workers is summarized in Table 3-4. 

3.3.2 Exposure Point Concentrations for Air 

As discussed earlier, CO PCs present in facility soils have the potential for release into the air. 

Two mechanisms can be involved. The first involves wind-blown entrainment of small diameter 

surface soil particles. The second involves volatilization of COPCs present in surface soil, 

subsurface fill, or shallow groundwater. Exposures due to inhalation of particulate matter are 

discussed below, while exposures via inhalation of organic vapors will be evaluated in 

Appendix O of the RFI report (CWMCS, 1993). 

The transport of contaminants from surface soil to the atmosphere is primarily a function of 

wind erosion and mechanical disturbances. Particulate emissions were expected to results 

primarily from wind erosion for the following reasons. One, current levels of vehicular 

traffic were assumed to be negligible relative to impacts from wind erosion. Since vehicular 

traffic is almost exclusively limited to paved areas of the facility, this source contributes 

minimally to airborne particulate emissions. Two, CWMCS maintains a Fugitive 

Particulate Operating Program (FPOP) at the facility in accordance with environmental 

regulations promulgated by the State of Illinois. The implementation of procedures 

specified in the FPOP continues to be effective in controlling fugitive emissions that may 

result from vehicular traffic or construction activities. Three, for any major construction 

activities that may occur at the facility, requirements to control fugitive emissions are 
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specific included in the project plan to ensure that unacceptable levels of these emissions 

do not occur. For these reasons, the concentration of facility-related COPCs in fugitive 

dust was based on wind erosion. 

This section describes the model used to estimate particulate emissions generated by wind 

erosion. The particulate emission factor (PEP) relates the concentration of COPCs in soil to the 

concentration of COPCs in respirable particulates (PM10) in air due to fugitive dust emissions 

from the surface contamination sites (USEPA, 1991b). The PEP was calculated using Equation 

3-3, which is representative of a site with "unlimited erosion potential." Unlimited erosion 

potential is characterized by a bare surface with finely divided particulates, such as sandy soil 

with a large number of erodible particles. Since specific grain size data on surface soils were 

not available per EPA guidance, the following equation was used to establish a particulate 

emission factor for an unlimited erosion potential. 

PEF = 
W x V x DH x 3600 sec/hr 

X 
A 

1000 gfkg 

RF x (1-G) x (UJU,)3 x F(x) 
(3-3) 

where: PEF = Particulate emission factor ( m3 /kg); 
w = Width of the contaminated area (m); 
V = Wind speed in the mixing zone (m/sec); 
DH = Diffusion height (m); 
A = Area of contamination (m2); 

RF = Flux of particulates in the respirable fraction (g/m2-hr); 
G = Fraction of vegetative cover (unitless); 
Um = Mean annual wind speed (m/sec); 
u, = Equivalent threshold value of wind speed at 10 m (m/sec); 
F(x) = Function dependent on Um/U, (unitless). 

Particulates tend to erode at low wind speeds from these surfaces, and particulate emission rates 

are relatively independent of time at a given wind speed (USEPA, 1991b). USEPA (1985a) 

reported an annual average precipitation of 120 days of more than 0.01 inch in Chicago. This 

approach is conservative since it does not account for precipitation which would limit fugitive 

dust emission. The area of contamination (A) was assumed to be the entire facility, although 
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the fraction of the facility covered by grass or concrete was assumed to be 50% (i.e., G=0.5). 

Hence, the area assumed to be available to release fugitive dust was 93,025 m2
• Using site­

specific data, A and W were set equal to 186,050 m2 and 305 m, respectively. In addition, the 

following default values reported in USEPA (1991b) were used for the remaining variables for 

which site-specific data were not available: 

V = 2.25 m/sec 
DH - 2m 
RF = 0.036 g/m2-hr 
U01 - 4.5 m/sec 
ut = 12.8 m/sec 
F(x) = 0.0497. 

Meteorological data collected from the Midway Airport were not used, as initially intended, 

for the following reasons. When the National Climatic Data Center was contacted, it 

indicated that the data is routinely collected on paper with one day of meteorological 

measurements written per page. Therefore, the data would have to be entered into a 

compatible computer format, and the modeler would have to determine the appropriate 

mixing height and stability classes for the data set. Since this task would be very time 

consuming, EPA default meteorological data were used. Use of these default data are 

expected to yield higher air concentration estimates than those predicted using the Midway 

Airport data. 

Using these data and Equation 3-3, the facility-specific PEF was estimated to be 6.83xl08 m3/kg. 

The concentration of COPCs in air was estimated using the equation (USEPA, 1991b): 

CA (mg/m 3) = 
CS (mg/kg) 

PEF (m 3/kg) 
(3-4) 

where CS is the site-specific measured concentration of COPCs in surface soils. The measured 

concentration of COPCs in surface soil facility-wide were used, since resuspension of soil 

particulates via wind could potentially occur in areas of the facility not covered by vegetation 
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or concrete. The upper-bound or maximum (whichever was lower) value and the geometric or 

arithmetic mean (depending on the distribution of the data for that chemical; see Table 3-2) were 

used to derive the chemical-specific concentration of facility-related contaminants in air listed 

in Table 3-5. These predicted air concentrations, which are based on all 20 surface soil 

samples collected facility-wide (Table 3-4) were used to model inhalation intakes by both 

current and future receptor groups. All surface soil data were used, since the wind erosion 

of particulates could occur both inside and outside of the fence. 

3.4 Estimation of Chemical Intakes 

This section describes the methods used to calculate intakes of COPCs by potentially-exposed 

populations via the complete exposure pathways selected for quantitative evaluation. Chronic 

daily intakes were estimated using standard USEPA (1989a) exposure equations. Calculated 

intakes are expressed as the amount of chemical actually taken into the body instead of the 

amount that is absorbed through the lung or gut once the chemical has been inhaled or ingested. 

This method of calculating exposures is consistent with USEPA (1989a) guidance and the 

numerical toxicity values presented in Section 4.0. 

Current worker exposures were derived using the facility-specific exposure data provided by 

CWMCS. It was assumed for this assessment that current and future on-site workers would 

follow OSHA rules and regulations (29 CFR, Part 1926) while performing work-related 

duties. OSHA regulations required the use personal protective equipment (PPE) to limit 

or prevent exposure to hazardous constituents. While ownership and work practices may 

change in a future industrial use scenario, OSHA regulations play a substantial role in 

protecting workers, both current and future. OSHA requires employers to perform a 

hazard assessmentor possible workplace hazards. Ha potential hazard may be present, the 

employer must select and ensure that employees use appropriate PPE. While CWMCS 

acknowledges that the use of PPE is not foolproof, any exposure to contamination that may 

occur in these situations would be of short duration. Hence, the parameters and 

assumptions used to model exposures by current and future workers reflect the judgment 
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that OSHA regulatiom are followed. An averaging time of 25,550 days [365 days a year 

times 70 years (lifetime)] was used to model exposures to carcinogens, while an averaging time 

of exposure duration (in years) times 365 days per year was used for non-carcinogenic COPCs. 

Spreadsheet calculations of intakes for all receptor groups and all pathways are included in 

Appendix B of this report. 

3.4.1 Modeling Exposures from Soil-Related Pathways 

Individuals who come in contact with surface soils containing COPCs can potentially be exposed 

via incidental ingestion and dermal absorption. Dermal absorption could result from the 

adherence of soil to exposed skin surfaces while incidental ingestion can result from inadvertent 

hand-to-mouth transfer of soil during work-related and recreational activities. 

3.4.1.1 Incidental Ingestion of Soil 

Individuals can be exposed to contaminants by inadvertent hand-to-mouth transfer of soil. 

Chronic daily intake from ingesting contaminated soil was calculated using the following 

equation (USEPA, 1989a): 

where: I = 
cs = 
IR = 
CF -
FI = 
EF = 
ED = 
AT = 
BW = 

l = cs X IR X CF X FI X EF X ED 
ATx BW 

intake from ingestion contaminated soil/dust (mg/kg/day); 
concentration of chemical in soil (mg/kg); 
ingestion rate (mg soil/day); 
conversion factor (10-6 kg/mg); 
fraction ingested from contaminated area (unitless); 
exposure frequency (days/year); 
exposure duration (years); 
averaging time, or the period over which exposure is averaged (days); 
body weight (kg). 
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Exposure-point concentrations listed in Tables 3-3 and 3-4 were used to model exposures via 

this pathway. Parameters used to model intakes via inciden!al ingestion of soil are summarized 

in Table 3-6 for all receptor groups. The ingestion rate of 50 mg/day was used for all workers 

and both the RME and average exposure scenarios (USEPA, 1991a). Although USEPA (1991a) 

states that "For certain outdoor activities in the commercial/industrial setting (e.g., 

construction or landscaping), a soil ingestion rate of 480 mg per day may be used" the 50 

mg/day Ingestion rate was deemed a more appropriate value for all workers given the 

health and safety precautions required for construction activities. Furthermore, the 50 

mg/day value has an empirical basis (Calabrese et al., 1990), while the 4811 mg/day value 

does not. CWMCS reported that remediation workers were present on-site 10-hours a day, 6-

days a week for 50 weeks. When the incinerator operates, operations personnel who work in 

the incineration complex spend about eight hours a day outside (2 hours a day in unpaved areas), 

5 days a week, 50 weeks a year. Individual plant security perso1111el are reported to be outside 

eight hours a day (1 hour a day in unpaved areas), five days a week, for 50 weeks. Using this 

facility-specific data for the length of time workers spend on-site, time-weighted average FI 

values based on an 8-hour workday were calculated. For example, if an operations employee 

works on-site two hours a day in unpaved areas, FI was assumed to be 0.25 (2 hours/day 

divided by 8 working hours/day). This approach assumes that workers are not exposed to 

facility-emitted contaminants while working in paved areas or when they are not at work. The 

FI represents the length of time individuals spend on-site. Since a time-weighted FI value 

of 1.0 indicates that individuals work the default eight-hour day, the 1.5 value indicates 

that remediation workers were on-site more than the standard eight-hour workday. 

Similarly, FI values less than 1 indicate that workers are on-site less than the standard 

eight-hour workday. CWMCS reported than the average length of employment for incineration 

workers is three years. CWMCS has operated the incinerator and auxiliary equipment on the 

property since 1985. Hence, an exposure duration of eight years was used to model exposures 

by all on-site workers except temporary remediation workers assuming RME conditions, while 

an exposure duration of three years was used for the average scenario. 

3.4.1.2 Demwl Contact with Soil 
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Because dermal contact with contaminants in soil will not result in an adverse effect unless 

contaminants are absorbed through the skin, the following equation is used to estimate the 

amount of chemical absorbed through the skin (USEPA, 1989a): 

where: AD 
CPD 
CFl 

CF2 
SA 
AF 
ABS 
EF 
ED 
BW 
AT 

AD= 
CFD X CFl X CF2 X SA X AF X ABS X EF X ED 

BWxAT 
(3-6) 

= 
-
== 

= 
-
= 

= 
-
= 
== 
-

absorbed dose (mg/kg-day); 
concentration of chemical in fugitive dust (mg/m3

); 

conversion factor 1 to convert CFO in mg/m3 to mg/kg [(m3/1000 L) 
(L/1.29g) (1000 g/kg)], where 1.29 g/L is the density of air; 
conversion factor 2 (10.,; kg/mg); 
skin surface area available for contact ( cm2

); 

soil-to-skin adherence factor (mg/cm2-event); 
absorption factor ( unitless); 
exposure frequency (events/yr); 
exposure duration (yr); 
body weight (kg); 
averaging time (days). 

Since current and future operations and security personnel do not come into direct dermal 

contact with soil (i.e., they do not dig or work directly with soil), exposures are assumed to 

be restricted to contact with fugitive dusts. The impoundment remediation workers did come 

into contact with surface soils. Hence, the concentration of COPCs in fugitive dust presented 

in Table 3-5 and Equation 3-6 were used to model exposures by current and future 

incineration and security workers. The concentration of COPCs in fugitive dust in mg/m3 

was converted to units of mg/kg using the following conversion factors: ([(m3/1000 L) 

(L/1.29 g) (1000 g/kg)} where 1.29 g/L is the density of air. These conversion factors are 

included in Equation 3-6 as CFl. Converting the concentration of COPCs in fugitive dust 

to mg/kg is equivalent to modeling dermal exposure to COPCs in soil. COPCs in fugitive 

dust could land on exposed skin surfaces and be absorbed through the skin. The 

concentrations of COPCs in surface soils collected inside the fence (n = 11) (Table 3-3) and 

Equation 3-7 were used to model dermal exposure by current remediation workers. 
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where: AD = 
FD -
CF = 
SA = 
AF -
ABS = 
EF = 
ED -
BW = 
AT = 

AD = 
FD X CF X SA X AF X ABS X EF X ED 

BWxAT 

absorbed dose (mg/kg-day); 
concentration of chemical in fugitive dusts (mg/m3

); 

conversion factor (lo-6 kg/mg); 
skin surface area available for contact (cm2

); 

soil-to-skin adherence factor (mg/cm2-event); 
absorption factor (unitless); 
exposure frequency (events/yr); 
exposure duration (yr); 
body weight (kg); 
averaging time (days). 

(3-7) 

Parameters used to model intakes via dermal contact with contaminated soil are summarized in 

Table 3-7. Since facility-specific data on the adherence of facility soil to human skin were not 

available, USEPA (1992b) suggests using an adherence factor of 1.0 mg/cm2 for the RME 

scenario and 0.2 for the average exposure scenario. Fiftieth percentile skin surface area values 

rather than 95th percentile values were used in conjunction with average body weights. These 

values were used because skin surface area and body weight are highly correlated and because 

50th percentile values best characterize individuals of average body weight (USEPA, 1989a). 

Clothing prevents dermal contact with and subsequent absorption of contaminants when direct 

contact with soils is involved. The skin surface area values listed in Table 3-7 for incineration 

and security workers (2,020 cm2) is the median value for hands, neck, and head (USEPA, 

1990a), since it is mandatory that all CWMCS employees wear long sleeves, long pants, shoes, 

safety glasses, and hard hats while outside. The 50th percentile skin surface area value of 1,180 

cm2 (USEPA, 1990a) was used for the remediation worker, since they wore gloves at all times 

when on-site. Exposure duration, averaging time, and body weight values for each receptor 

group are the same as those described for previous pathways. 

Dermal exposure is evaluated in terms of absorbed (as opposed to administered) dose. 

Evaluation of the risks posed by dermal exposure to chemicals is complicated by several factors. 

First, most RfDs and cancer slope factors were developed from oral exposure data. This 
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disparity between site-related and benchmark exposure routes introduces uncertainty because the 

route by which chemicals enter the body can significantly impact the nature and intensity of toxic 

responses. Second, because chemicals must generally enter the body to exert any toxic effects 

(with the exception of compounds active at the point of contact), it is necessary to express 

exposure via the dermal route in terms of absorbed dose. However, as the majority of RIDs and 

cancer slope factors to which exposures are compared in the process of risk assessment are 

administered oral doses, these dose expressions are quantitatively incompatible. Failure to 

reconcile exposure units may result in an overestimation of dermal risk (i.e., administered doses 

are usually larger than absorbed doses). Third, the dermal exposure medium in this assessment 

is soil, while the most common experimental exposure media are water and diet. As a large 

body of field and laboratory data has demonstrated that soil adsorption generally reduces the 

bioavailability of chemicals (e.g., Calderbank, 1989; Calvet, 1989), failure to account for 

medium effects may tend to overestimate risk (i.e., absorbed dose will be overestimated). 

An accepted method for addressing the latter two difficulties (incompatible dose units and 

differential bioavailability) is substitution of a chemical-specific or chemical group-specific 

dermal relative absorption factor (RAF) for the factor ABS in the dermal exposure equation. 

The dermal RAF is defined as the ratio of the fraction of soil-associated chemical that is likely 

to be absorbed through the skin to the fractional absorption of the same chemical as administered 

in these studies used to establish reference dose and/or cancer slope factor (USEPA, 1989a, 

1991b). In the absence of data on the dermal absorption from soil of most chemicals, a 

reasonable approach is to group chemicals according to the following classification scheme and 

default dermal RAFs recommended by EPA Region I (1989b): 

Volatile organic compounds 50% 

Semi-volatile organics, including PAHs 5% 

Inorganic compounds negligible 
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An ABS value of 1 % was used for metals, which is !he maximum value for metals reported by 

Ryan et al. (1986). Sheehan et al. (1991) reported !hat assuming that 1 percent of chromium 

would penetrate the skin surface represented the "upper-bound of the plausible extraction 

percentage (dermal bioavailability due to matrix effects)." An ABS value of 0.5 was used for 

1,1-dichloroetb.ylene and methylene chloride, and an ABS value of 0.05 was used for all 

other organic COPCs. 

3.4.2 Modeling Exposures via Inhalation 

Exposure from inhalation of chemicals sorbed to resuspended dust was calculated as a function 

of the concentration of contaminants in air, respiration rate, and body weight as follows: 

Where: I = 
CA -
RR -
ET = 
EF = 
ED -
AT -
BW = 

l = 
CAxlRxETxEFxED 

BWxAT 

intake from inhaling contaminated particulates (mg/kg/day); 
model-predicted concentration of COPCs in air (mg/m3

); 

respiration rate (m3/hour); 
exposure time (hours/day); 
exposure frequency (days/year); 
exposure duration (years); 
averaging time (days); 
body weight (kg). 

(3-8) 

Parameters used to model intakes via inhalation and estimated air concentration data are listed 

in Tables 3-8 and 3-5, respectively. Although an exposure time of eight hours a day is 

recommended for workers, CWMCS reported that on-site incineration, impoundment 

remediation, and security workers spend eight, 10, and eight hours a day outdoors on-site, 

respectively. The upper-bound respiration rate of 20 m3 per workday (2.5 m3/hr assuming 

an 8-hour workday) was used to model intakes by all receptors (USEPA, 1991a). Values for 

exposure frequency, exposure duration, averaging time, and body weight are the same as those 

described for previous pathways. 
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3.4.3 Modeling Exposures by the Hypothetical Future Worker 

Future land use calculations are keyed to hypothetical on-site workers who may be exposed to 

facility-related COPCs. Two different receptor groups were evaluated for two different exposure 

periods. Future workers were assumed to be individuals who work in and around the 

incineration complex. Two different exposure scenarios were evaluated for the future receptor 

group. For the average case, future receptors were assumed to be exposed to facility-related 

contaminants two hours a day, five days a week, 50 weeks a year for eight years. Parameters 

used to model intakes by future receptors using site-specific exposure data are summarized in 

Tables 3-10, 3-11, and 3-13. For the RME scenario, hypothetical future workers were assumed 

to be exposed eight hours a day, five days a week, 50 weeks a year, for 25 years (USEPA, 

1991a). Parameters used to model intakes by hypothetical future receptors using standard default 

exposure assumptions are summarized in Tables 3-9, 3-12, and 3-14. 
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TABLE3-l 
POTENTIAL EXPOSURE PATHWAYS EV ALUATIID 

FOR CURRENT AND FUTURE RECEPTORS 

Inhalation (Vapors) 

Inhalation (Particulates) 

Subsurface Materials 

Inhalation 

Ingestion 

Dermal Contact 

Food 

Ingestion of Fish 

Dermal Contact While Swimming 

Ingestion While Swimming 

Dermal Contact With Sediment While 

Ingestion 

Inhalation of Organic Vapors While Showering 

Dermal Absorption While Washing 

Yes' 

Yes 

No 

No 

Yes 

No 

No 

No 

No 

No 

No 

Organic COPCs may volatilize from surface soils, 
subsurface fill, and shallow groundwater. 

Resuspension of particulates via wind erosion is possible. 

Organic COPCs may volatilize from surface soils, 
subsurface fill, and shallow groundwater. 

Although contact with subsurface materials is possible, 
these exposure are infrequent and of short duration. 

Although contact with subsurface materials is possible, 
these exposure are infrequent and of short duration. 

Although individuals could catch and eat fish from Lake 
Calumet, this pathway is not expected to contribute 
substantially to human exposure (see Section 3.1.3 for a 
more detailed explanation). 

Individuals do not swim or wade frequently in Lake 
Calumet. 

Individuals do not swim or wade frequently in Lake 
Calumet. 

Individuals do not swim or wade frequently in Lake 
Calumet. 

Workers and residents consume water from a municipal 
source. 

Workers and residents use water from a municipal source 
for washing. 

Workers and residents use water from a municipal source 
for washing. 

• Applies to both on-site workers and off-site residential receptors. 

• Site specific monitoring data have yet to be collected; evaluation risks for the inhalation of 
organic vapors will be characterized following collection and validation of facility-specific 
monitoring data. 
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TABLE3-2 
RESULTS OF THE KOLMOGOROV-SMIRNOV GOODNESS OF FIT TEST PERFORMED FOR METALS 

AND ORGANIC CHEMICALS OF POTENTIAL CONCERN IN FACILITY SURFACE SOILS 

95% Upper 
C...lideace 

Standard Limit r ... the 

Sample Significance Mean Deviation Hori Distribution 

Chemical Size Distributiod'·' Levelh (,.g/kg)' (,.glkg)' Statistic' (,.g/kg) 

METALS 

Antimony 20 none (assumed 0.002 12,307 19,617 l.729 19,894 

normal) 

Beryllium 20 normal 0.493 1357 708 l.729 1630 

Cadmium 20 lognormal 0.354 5405 2.75 2.612 16,527 

Chromium 20 lognormal 0.055 170,076 4.76 3.460 1,975,241 

Copper 20 normal 0.814 42,450 15,926 1.729 48,607 

Lead 20 lognormal 0.610 89,054 2.83 2.655 288,498 

Mercury 20 lognormal 0.081 136 2.00 2.210 247 

Selenium 20 lognormal 0.181 656 1.80 2.100 1029 

Silver 20 none (assumed 0.007 1274 2.10 2.260 2464 

lognormal) 

Zinc 20 lognormal 0.150 164,720 2.50 2.500 435,220 

ORGANICS 

Benz(a)onthracene 20 lognormal 0.299 1398 3.30 2.870 6194 

Benzo(a.)pyrene 20 normal 0.200 1198 807 l.729 15IO 

Benzo(b )fluoranthene 20 normal 0.431 2394 4862 l.729 3113 

Benzo(k)fluoranthene 20 none (assumed 0 758 3.00 2.740 2774 

lognormal) 

Chrysene 20 normal 0.329 1699 1447 1.729 2257 

C:\CHEMWASTE\HHRA3.3\February20, 1995 3-24 

Maximum 
Measured 

Value 
(,.g/kg) 

90,000 

3400 

55,700 

1,320,000 

78,000 

1,260,000 

540 

1600 

3700 

1,570,000 

6000 

2760 

7550 

2320 

5770 



TABLE3-2 
REmJLTS OF fflE KOLMOGOROV-SMIRNOV GOODNESS OF FIT TEST PERFORMED FOR METALS 

AND ORGANIC CHEMICALS OF POTENTIAL CONCERN IN FACILITY SURFACE SOILS 
- Continued -

95% Upper 
Confidence 

Standard Limit for the 

Sample Significance Mean Deviation Hort Distribution 

Chemical Size Distribution'' Level" <,,gikg)" (,.g!kg)' Statistic" <,,gikg) 

1, 1-Dichloroethylene 19' none (assumed 0 3.3 4.6 1.729 5.15 

normal) 

Fluorftllthene 20 lognormal !.000 1544 3.40 2.900 7148 

Hexachlorobenzene 20 none (assumed 0 425 3.60 3.010 2323 

lognormal) 

Indeno(l,2,3-cd)pyrene 20 none (assumed 0 952 3.2 2.850 4070 

lognormal) 

Methylene chloride 20 none (assumed 0 2.4 2.1 1.729 3.2 

normal) 

Phenanthrene 20 lognormal 0.596 1469 4.1 3.200 I0,919 

Pyrene 20 lognormal 0.132 1469 3.25 2.860 6354 

• Sample size was 20 (all surface soil samples from the facility) unless otherwise noted. 

Maximum 
Measured 

Value 
<,,gikg) 

18.5 

9380 

3100 

3250 

11.0 

19,105 

7750 

• The data were assumed to fit the distribution if the results of the K-S test are significant at the 95 % level of confidence. A significance 
level greater than 0.05 indicates that the data set fits the distribution specified in Column 3. Conversely, a significance level of less than 
0.05 indicates that no relationship can be drawn from the data set. 

< Arithmetic means are reported for chemicals shown to be normally distributed, while the geometric mean is reported for chemicals shown 

to be lognormally distributed. 
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' Arithmetic standard deviations are reported for chemicals shown to be normally distributed, while the arithmetic standard deviation of the 
log-transformed data is reported for chemicals shown to be lognormally distributed. 

• The H statistic and Equation 3-2 were used to calculate upper confidence limits (UCLs) for chemicals with a lognormal distribution, while 
the t statistic and Equation 3-1 were used to calculate UCL values for chemicals with a normal distribution. 

1 Chemical whose data did not fit any distribution (i.e., those labeled "none") were assumed to fir the distribution (i.e., normal or 
lognormal) that yielded the higher UCL value. 

• Sample size equals 19, since one sample was deemed unreliable in the data validation process. 
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TABLE3-3 
EXPOSURE POINT CONCENTRATIONS FOR SURFACE SOIL USED TO MODEL EXPOSURES FOR ALL CURRENT WORKERS" 

F;x_,...,.Poinl 
95% Upper Maximum Coocentration 

Standard Coolidmce Measured Used to Model 

Sample Range Mean• Deviatione Limit Value Intakes' 

Chemical Size" Distribution-.. (pg/kg) (µg/kg) (µg/kg) (pg/kg) (mg/"3) (µg/kg) 

METALS 

Antimony II none (assumed 3400 - 23,000 6816 0.91 23,342 23,000 23,000 

lognormal) 

Beryllium II normal 270- 3400 1421 827 1873 3400 1873 

Cadmium II lognormal 540 - 55,700 6960 1.25 60,835 55,700 55,700 

Chromium (total) II normal 8900 - 1,320,000 625,991 479,490 887,955 1,320,000 887,955 

Copper 11 normal 15,000- 78,000 39,273 17,106 48,618 78,000 48,618 

Lead II lognormal 11,000- 120,000 49,021 0.66 100,689 120,000 100,689 

Mercury ll normal 46 - 250 106.4 60.8 139.6 250 139.6 

Selenium II lognormal 295 - 1600 752 0.63 1468 1600 1468 

Silver II normal 600 - 3700 2273 1271 2967 3700 2967 

Zinc II lognormal 40,000 - 251,000 97,247 0.52 160,473 251,000 160,473 

ORGANICS 

Benzo(a)anthracene 11 lognormal 195 - 4650 615 0.96 2357 4650 2357 

Benzo(a)pyrene II lognormal 140 - 1500 414 0.98 1670 1500 1500 

Benzo(b )fluoranthene II lognormal 251 - 2940 740 0.98 3017 2940 2940 

Benzo(k)fluoranthene II lognormal 140 - 1500 365 0.99 1516 1500 1500 

Chrysene II lognormal 170 - 1730 552 0.83 1586 1730 1586 

l, 1-Dichloroethylene II none (assumed 1.6 - 18.5 2.5 0.92 8.9 18.5 8.9 

lognormal) 

Fluoranthene 11 lognormal 150 - 2910 701 0.94 2568 2910 2568 
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Chemical 

TABLE3-3 
EXPOSURE-POINT CONCENTRATIONS FOR SURFACE SOIL USED TO MODEL EXPOSURES BY ALL CURRENT WORKERS 

• Continued -

95% Upper Maximum 
Standard Confidence Measured 

Sample Range Mean" Deviatione Limit Value 

Size• Distribution•·• (,,g/kg) (,,g/kg) (.-g/kg) (.-g/kg) (mg/kg) 

Exposure-Point 
Conceotration 
Used to Model 

Intakes' 
(.-glkg) 

Hexachlorobenzene II none (assumed ND - 1150 188 0.93 665 1150 665 

lognormal) 

lndeno(l ,2,3-cd)pyrene Ii none (assumed 2!0 - 2200 413 0.95 1542 2200 1542 

lognormal) . 

Methylene chloride II none (assumed 1.6 - II 2.5 2.8 4.1 II 4.1 

normal) 

Phenanthrene II lognormaJ 124 - 19,105 669 1.4 10,212 19,105 10,212 

Pyrene II lognormal 132 - 2480 6% 1.0 3116 2480 2480 

• Soil samples collected from inside the fence only [i.e., samples SS-1 through SS-5, SS-14 through SS-17, and SS-20 and SS-21; n = II). Non­
delect values were assumed to he equal to one-half the sample quantitation limit. 

• Arithmetic means are reported for chemicals shown to he normally distributed, while the geometric mean is reported for chemicals shown to he 

lognormally distributed. 

' Arithmetic standard deviations are reported for chemicals shown to he normally distributed, while the arithmetic standard deviation of the log­
transformed data is reported for chemicals shown to he lognormally distributed. 

• The maximum value was used as the exposure-point concentration if the calculated 95 % upper confidence limit exceeded the maximum value. 

• Chemical whose data did not fit any distribution (i.e., those labeled "none") were assumed to fir the distribution (normal or lognormal) that yielded 

the higher UCL value. 
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TABLE3-4 
EXPOSURE POINT CONCENTRATIONS FOR SURFACE SOIL USED TO MODEL EXPOSURES BY ALL FUTURE RECEPTORS" 

Exposure-Point 
,s% Upper Maximum Concentration 

Standard Confidence Measured Used to Model 
Sample Range Mean' Deviationc Limit Value lntakesa 

Chemical Size" Distnbution- (i,g/kg) (µg/kg) (µglkg) (i,g/kg) (mg/kg) (µglkg) 

METALS 

Antimony 20 none (assumed 3400 - 90,000 12,307 19,617 19,892 90,000 19,892 
normal) 

Beryllium 20 normal 270- 3400 1357 708 1630 3400 1630 

Cadmium 20 lognormal 540 - 55,700 5405 l.O 16,527 55,700 16,527 

Chromium (total) 20 lognormal 8900 - 1,320,000 170,076 l.6 1,977,241 1,320,000 1,320,000 

Copper 20 normal 15,000 - 78,000 42,450 15,926 48,607 78,000 48,607 

Lead 20 lognormal 11,000 - 1,206,000 89,054 1.0 288,498 1,260,000 288,498 

Mercury 20 lognormal 46 - 540 135.6 0.7 246.8 540 246.8 

Selenium 20 lognormal 295 - 1600 644 0.6 1029 1600 1029 

Silver 20 none (assumed 600 - 3700 1274 0.7 2464 3700 2464 
1ognormal) 

Zinc 20 lognormal 40,000 - 1,570,000 164,720 0.9 435,220 1,570,000 435,220 

ORGANICS 

Benzo(a)anthracene 20 lognormal 195 - 6000 1398 1.2 6194 6000 6000 

Benzo(a)pyrene 20 normal 140 - 2760 1198 807 1510 2760 1510 

Benzo(b )fluoranthene 20 normal 251 - 7550 2394 1862 3113 7550 3113 

Benzo(k)fluoranthene 20 none (assumed 140 - 2230 758 l.l 2773 2230 2230 
lognormal) 

Chrysene 20 normal 170 - 5770 1699 1447 2258 5770 2258 

1, 1-Dichloroethylene 19 none (assumed 1.7 - 18.5 3.5 4.7 5.35 18.5 5.35 
normal) 
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TABLE3-4 
EXPOSURE POINT CONCENTRATIONS FOR SURFACE SOIL USED TO MODEL EXPOSURES BY ALL FUTURE WORKERS" 

- Continued -

Exposure-Point 
,s% Upper - Concentration 

Standard Confidence Measured Used to Model 
Sample Range Mean' Deviatione Limit Value Intakes" 

Chemical Sixe" Distribution•" (µg/kg) (µg/kg) (µg/kg) (µg/kg) (mg/kg) (µglkg) 

Fluorenthene 20 lognormal 150 - 9380 1544 1.2 7148 9380 7148 

Hexachlorobenzene 20 none (assumed 110- 3100 425 1.3 2323 3100 2323 
lognormal) 

lndeno(l,2,3-cd)pyreno 20 none (assumed 210 - 3250 952 l.2 4070 3250 3250 
lognormal) 

Methylene chloride 20 none (assumed 1.6 - 11 2.385 2.1 3.2 II 3.2 
normal) 

Phenanthrene 20 lognormal 124 - 19,105 1469 1.4 10,919 19,105 10,919 

Pyrene 20 lognormal 132 - 7750 1466 1.2 6341 7750 6341 

• Soil samples collected from the entire facility [i.e., samples from both inside and outside the fence were used (Samples SS-1 through SS-10 and SS-
15 through SS-23; n = 20)]. Non-detect values were assumed to be equal to one-half the sample quantitation limit. 

• Arithmetic means are reported for chemicals shown to be normally distributed, while the geometric mean is reported for chemicals shown to be 
lognormally distributed. 

' Arithmetic standard deviations are reported for chemicals shown to be normally distributed, while the arithmetic standard deviation of the log­
transformed data is reported for chemicals shown to be lognormally distributed. 

• The maximum value was used as the exposure-point concentration if the calculated 95 % upper confidence limit exceeded the maximum value. 

• Chemical whose data did not fit any distribution (i.e., those labeled "none") were assumed to fir the distribution (normal or lognormal) that yielded 
the higher UCL value. 
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TABLE3-5 
PREDICTED CONCENTRATION OF CHEMICALS OF POTENTIAL CONCERN 

IN AIR AS PARTICULATF.S 

Upper-Bound or 
Average Marimum Upper•llowu! 

Mean Measured Estimated Measured Estimated 
Concentration in Coocentralioo Coocentralioo in Concentration 

Surface Soils in Air Surface Soils in Air 
Facility Wide .. Particulates Facility Wide .. Particulates 

Chemical or Coocen, (mg/kg)" (mglm')' (mg/kg)' (mglm')' 

METALS 

Antimony 12.31 l.8xl0' 19.89 2.9xl0' 

Beryllium 1.36 2.0xlO' 1.63 2.4x!O' 

Cadmium 5.41 7.9xlO' 16.53 2.4x10' 

Chromium (total) 170.1 2.SxlO' 1320 1.9xl0' 

Copper 42.45 6.2xl0-1 48.61 7 .lxl08 

Lead 89.05 l.3x!O' 288.5 4.2x.10-7 

Mercury 0.136 2.ox10-10 0.25 3.7xlQ·IO 

Selenium 0.64 9.4xJQ•lO 1.03 l.SxJO' 

Silver 1.27 l.9xJO' 2.46 3.6xJO' 

Zinc 164.7 2.4x107 435.2 6.4xlO' 

ORGANICS 

Benzo(a)anthracene 1.4 2.0xJO' 6.0 8.Sx.109 

Benzo(a)pyrene 1.2 1.8x109 1.51 2.2xl09 

Benzo(b )fluoranthene 2.39 3.5xl09 3.11 4.6xJO' 

Benzo(k)fluoranthene 0.76 l.lxlO' 2.23 3.3xJO' 

Chrysene 1.7 2.SxJO' 2.26 3.3xl09 

l ,l•Dichloroethylene 0.0035 s.1x10-12 0.0054 7.9xl0·11 

Fluoranthene 1.54 2.3xl09 7. 15 l.Ox!O' 

Hexachlorobenzene 0.425 6.2xI0·10 2.32 3.4xJO' 

lndeno(l ,2,3-<d)pyrene 0.95 l.4xlO' 3.25 4.8xl0' 

Methylene chloride 0.0024 3.SxI0·12 0.0033 4.8xl0·12 

Pbenanthrene 1.47 2.2xIO' 10.92 l.6xl0' 

Pyrene 1.47 2.2xlO' 6.34 9.3xlO' 

• The arithmetic mean was used if the data were normally distributed. The geometric mean was used for 
lognormally distributed data (see Table 3-2). Based on all surface soil samples collected facility-wide (n = 20). 

• Calculated using Equations 3-3 and 3-4 from USEPA (1991b). 

' The 95 percent upper confidence limit or the maximum measured value was used, whichever was lower. 
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1'ABLE3-6 
PARAMETERS USED TO MODEL EXPOSURES FROM INCIDENTAL 

INGESTION OF SOIL BY CURRENT RECEPTORS 

Ingestion Rate (IR) 

Fraction ingestion from the 
contaminated area (FI) 

Exposure Frequency (EF) 

Exposure Duration (ED) 

Body Weight (BW) 

Averaging Time (AT) 

All Workers 

Incineration Workers 

Remediation Workers 

Security Personnel 

Remediation Worker 

All Other Workers 

Remediation Worker 

All Other Workers 

All Workers 

Remediation Worker 

All Other Workers 

All Workers 

50 mg/day 

0.25' 

1.s· 

0.13' 

300 days/year (6 days/week) 

250 days/year 

I year 

8 year, (RME) 
3 years (average) 

70kg 

365 days - non-carcinogens 

2920 days - non-carcinogens (RME) 
1095 days - non-carcinogens 
(average) 

25,550 days (carcinogens) 

• If a specific average value is not listed, the RME value was used. 

USEPA, 1991a 

Facility-specific 
data 

Facility-specific 
data 

USEPA, 1991a 

Facility-specific 
data 

USEPA, 1991a 

USEPA, 1989a 

• (2 hr/day * 250 days/year)/ 2000 (total number of working hours per year). Assumes that workers are 
not exposed to facility-related contaminant while on paved areas or when not working at the CWMCS 
facility. The Fl value represents the length of time individuals spend on-site. Since a time-weighted 
FI value of 1.0 indicates that individuals work the default eight-hour day, the 0.25 value indicates 
that remediation workers were on-site less than the standard eight-hour workday. 

' (10 hr/day* 300 days/year)/ 2000 (total number of working hours per year). Assumes that workers are 
not exposed to facility-related contaminants while on paved areas or when not working at the CWMCS 
facility. The Fl value represents the length of time individuals spend on-site. Since a time-weighted 
Fl value of 1.0 indicates that individuals work the default eight-hour day, the 1,5 value indicates that 
remediation workers were on-site more than the standard eight-hour workday. 

' (1 hr/day • 250 days/year) / 2000 (total number of working hours per year). Assumes that workers are 
not exposed to facility-related contaminant while on paved areas or when not working at the CWMCS 
facility. The FI value represents the length of time individuals spend on-site. Since a time-weighted 
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FI value of UI indicates that indlvidWlls work the de£1Wlt eight-hour day, the 0.13 value indicates 
that remediation workers were on-site less than the standard eight-hour workday. 
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TABLE 'J-7 
PARAMEI'ERS USED TO MODEL EXPOSURES 

FROM DERMAL CONTACT WITH SOIL BY CURRENT RECEPTORS" 

Skin Surface Area (SA) 

Adherence Factor (AF) 

Absorption Factors (ABS) 

Exposure Frequency (EF) 

Exposure Duration (ED) 

Body Weight (BW) 

Averaging Time (AT) 

Remediation Workers 

Security and incineration -
Workers 

All Workers 

All Workers 

Remediation Worker 

All Other Workers 

Remediation Worker 

Alt Other Workers 

All Workers 

Remediation Worker 

All Other Workers 

All Workers 

1180 CM1 

2020 cm2 

1.0 mg/cm' (RME) 
0.2 mg/cm2 (Average} 

Volatile organics = 50% (0.5) 
Semi-volatile organics = 5 % (0.05) 
Metals = I% (0.01)" 

300 days/year (6 days/week) 

250 dayslyesr 

I year 

8 years (RME) 
3 years (average) 

70 kg 

365 days - non-carcinogens 

2920 days - non-carcinogens (RME) 
1095 days - non-carcinogens (average) 

25,550 days (csrcinogens) 

USEPA, 1990a 

USEPA, 1992b 

USEPA, 1991• 

Fa.cility-specific data 

USEPA, 1991• 

Facility-specific data 

USEPA, 1991a 

USEPA, 1989a 

• For operations and security personnel, the concentration of COPCs in fugitive dusts and Equation 3-6 were 
used. For the remediation worker, the concentrations of COPCs in surface soils and Equation 3-7 were used. 

• If a specific average value is not listed, the RME value was used. 

'See Section 3.4.1.2 for an explanation of these values. 
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TABLE 3-11 
PARAMETERS USED TO MODEL INHALATION EXPOSURES 

BY CmmENT RECEPTORS 

Respiration Rate (RR) AU Workers 2.S m3/hour USEPA, 1991a 

Exposure Time (ET) Remediation Worker 10 hours/day Facility-specific data 

Security Worker S hours/day 

Incineration Worker 8 hours/day 

Exposure Frequency (EF) Remediation Worker 300 days/year (6 days/week) Facility-specific data 

All Other Workers 250 days/year USEPA, 1991a 

Exposure Duration (ED) Remediation Worker I year Facility-specific data 

All Other Workers 8 years (R.ME) 
3 years (average) 

Body Weight (BW) All Workers 70 kg USEPA, 1989a 

Averaging Time (AT) Remediation Worker 365 days - non-carcinogens USEPA, 1989a 

All Other Workers 2920 days - non-carcinogens (RME) 
1095 days - non-carcinogens (average) 

25,550 days - carcinogens 
All Workers 

' If a specific average value is not listed, the RME value was used. 
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TABLE 3-9 
PARAME'I'ERS USED TO MODEL EXPOSURES 

FROM INCIDENTAL INGESTION OF SOIL BY HYPOTHETICAL FUTIJRE WORKERS 
USING STANDARD DEFAULT EXPOSURE ASSUMPTIONS 

Ingestion Rate (IR) 50 mg/day USEPA, 1991a 

Fraction ingestion from the 1.0 USEPA, 1991a 
contaminated area (FI) 

Exposure Frequency (EF) 250 days/year USEPA, 1991a 

Exposure Duration (ED) 25 years USEPA, 1991a 

Body Weight (BW) 70kg USEPA, 1991a 

Averaging Time (AT) 9125 days - noncarcinogens USEPA, 1989a 

25,550 days - carcinogens 

• If a specific average value is not listed, the RME value was used. 
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TABLE3-10 
PARAMETERS USED TO MODEL EXPOSURES FROM INCIDENTAL INGESTION 

OF SOIL BY FUTURE WORKERS USING SITE-SPECIFIC EXPOSURE DATA 

Ingestion Rate (IR) 

Fraction ingestion from the 
contaminated area (FI} 

Exposure Frequency (El') 

Exposure Duration (ED) 

Body Weight (BW) 

Averaging Time (AT} 

50 mg/day 

0.25" 

250 days/year 

8 years (RME) 
3 years (average) 

70 kg 

2920 days - non-carcinogens 
(RME) 
1095 days - non-carcinogens 
(average) 

25,550 days - carcinogens 

• If a specific average value is not listed, the RME value was used. 

USEPA, 1991a 

Facility-specific data 

USEPA, 1991a 

Facility-specific data 

USEPA, 1991a 

USEPA, 1989a 

b (2 hr/day * 250 days/year) / 2000 (total number of working hours per year). Assumes that workers are not 
exposed to facility-related contaminants while on paved areas or when not working at the CWMCS facility. 
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TABLE3-H 
PAR.A.METERS USED TO MODEL EXPOSURES FROM DERMAL CONTACT 

WITH SOIL BY HYPOTHETICAL FUTURE WORKERS 
USING STANDARD DEFAULT EXPOSURE ASSUMPTIONS 

Slcin Surface Area (SA) 2020 cm2 USEPA, 1990a 

Adherence Factor (AF) 1.0 mg/cm' (RME) USEPA, 1992b 

0.2 mg/cm2 (Average) 

Absorption Factors (ABS) See text for chemicaJ-specific USEPA, I 989b 
values. 

Exposure Frequency (EF) 250 days/year USEPA, 1991a 

Exposure Duration (ED) 25 yea.rs USEPA, 1991a 

Body Weight (BW) 70kg USEPA, 1991a 

Averaging Time (AT) 9125 days - non-carcinogens USEPA, 1989a 

25,550 days - carcinogens 

• If a specific average value is not listed, the RMB value was used. 
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TABLE3-12 
PARAMETERS USED TO MODEL EXPOSURES FROM DERMAL CONTACT 

WITH SOlL BY FUTURE WORKERS 
USING SITE-SPECIFIC EXPOSURE DATA 

Skin Surface Area (SA) 2020 cm' USEPA, 1990a 

Adherence Factor (AF) 1.0 mg/cm' (RME) USEPA, 1992b 
0.2 mg/cm2 (Average) 

Absorption Factors (ABS) See text for cbemical-spec-ific values. USEPA, 1989b 

Exposure Frequency (EF) 250 days/year USEPA, 1991a 

Exposure Duration (ED) 8 years (RME) Facility-specific data 
3 ye.ars (average) 

Body Weight (BW) 70 kg USEPA, 1991a 

Averaging Time (AT) 2920 days - non-carcinogens (RME) USEPA, 1989a 
1095 days - non-carcinogens (average) 

25,550 days - carcinogens 

• If a specific average value is not listed, the RME value was used. 
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TABLE 3-13 
PARAMETERS USED TO MODEL INHALATION EXPOSURES 

BY HYPOTHETICAL FtlTURE WORKERS 
USING STANDARD DEFAULT EXPOSURE ASSUMPTIONS 

Respiration Rate (RR) 

Exposure Time (ET) 

Exposure Frequency (EF) 

Exposure Duration (ED) 

Body Weight (BW) 

Averaging Time (AT) 

2.5 m'/hour (assumes an 8-hr 
workday) 

8 hours/day 

250 days/year 

2S years 

70kg 

9125 days - non-carcinogens 

25,550 days - carcinogens 

• If a specific average value is not listed, the RME value was used. 
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USEPA, 1991a 

USEPA, 1991a 
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TABLE3-14 
PARAMETERS USED TO MODEL INHALATION EXPOSURES BY FUTURE WORKERS 

USING FACILITY-SPECIFIC EXPOSURE DATA 

Respiration Rate (RR) 2.5 m'fhour (assuming an 8-bour USEPA, 1991a 
workday) 

Exposure Time (ET) 8 hours/day Facility-specific data 

Exposure Frequency (EF) 250 days/year USEPA, 1991a 

Exposure Duration {ED) 8 yea.rs (RME) Facility-specific data 
3 yea.rs (average) 

Body Weight (BW) 70 kg USEPA, 1989a 

Averaging Time (AT) 2090 days - non-carcinogens (RME) USEPA, 1989a 
1095 days - non-carcinogens (average) 

25,550 days - carcinogens 

• If a specific average value is not listed, the RME value was used. 
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4.0 TOXICITY ASSESSMENT 

Toxicity assessment evaluates the nature and extent of health effects from exposure to facility­

related chemicals. The assessment consists of a hazard evaluation and a dose-response 

assessment. The hazard evaluation involves a comprehensive review of toxicity data to identify 

the severity of toxic properties associated with the COPCs. Once the potential toxicity of a 

chemical has been established, the next step is to determine the amount of chemical exposure 

that may result in adverse human health effects (i.e., to establish the dose-response relationship 

for each COPC). Thus, the toxicity assessment evaluates the increased likelihood of adverse 

health effects as a result of human exposure to facility-related chemicals. 

CO PCs were classified into two broad groups based on their mechanism of toxicity: carcinogens 

and non-carcinogens. These classifications have been selected because certain chemicals can 

have both properties, and health risks are calculated differently for carcinogenic and non­

carcinogenic effects. 

4.1 Non-Carcinogenic Health Effects 

Potential effects from chronic exposure to non-carcinogenic compounds are assessed by compar­

ing exposure levels tp chronic oral reference doses (RfDs) and inhalation reference 

concentrations (RfCs}. Unlike carcinogenic compounds, substances that cause systemic toxicity 

(i.e., toxic effects other than cancer) appear to do so through mechanisms that include a 

physiological threshold. Thus, a certain dose of compound must be present before toxic effects 

will be observed. RfDs represent the level of chemical intake that is not expected to produce 

adverse effects, even in sensitive subpopulations, over a lifetime of exposure. The approach 

used to estimate the likelihood that exposed individuals will experience non-carcinogenic effects 

assumes that there is some level of exposure (i.e., the RID value) that individuals can tolerate 

without experiencing adverse health effects. Conversely, if exposure exceeds this threshold 

level, there may be some concern that exposed individuals will experience non-carcinogenic 

health effects. 
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RIDs are derived by dividing the "no observed adverse health effect level" (NOAEL) or the 

"lowest observed adverse health effect level" (LOAEL) obtained from human epidemiological 

or animal toxicological studies by a series of uncertainty factors. If the NOAEL is based on 

human data, a safety factor of 10 is usually applied to the NOAEL dose to account for variations 

in sensitivities between individual humans. If the NOAEL is based on animal data, an additional 

safety factor of 10 is applied to account for the differences between animals and humans. 

Additional safety factors can be applied on a case-by-case basis to account for interspecies and 

intra-individual differences. In general, RIDs represent an estimate of a chemical's potential 

toxicity with an uncertainty spanning one order of magnitude (USEPA, 1989a). 

Potential health effects of chronic exposure to non-carcinogenic compounds were assessed by 

calculating a hazard quotient (HQ) for each chemical of concern. An HQ is derived by dividing 

the estimated daily intake by a chemical-specific RID as shown in this equation: 

R d Qu . Intake awr ottent ; RfD (4-1) 

A HQ greater than one indicates that exposure to that contaminant may cause adverse health 

effects in exposed populations. It is important to note, however, that the level of concern 

associated with exposure to non-carcinogenic compounds does not increase linearly as HQs 

exceed one. In other words, HQ values do not represent a probability or a percentage. For 

example, a HQ value of 100 does not indicate that adverse health effects are 10 times more 

likely to occur than a HQ value of 10. All one can conclude is that HQ values greater than one 

indicate that non-carcinogenic health impacts are possible and that the more the HQ exceeds 

unity, the greater the concern about adverse health effects. Typically, chemical-specific HQs 

are summed to calculate pathway hazard index (HI) values, and pathway HI values are then 

summed to determine the total HI value for all exposure scenarios. This approach can result in 

the situation where HI values exceed unity even when no chemical-specific HQs exceed unity 

(i.e. , adverse systemic health effects would be expected to occur only if the receptor were 

exposed to several contaminants simultaneously). In this situation, USEPA (1989a) recommends 
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segregating chemicals by similar effect on a target organ, and calculating separate HI values for 

each effect/target organ. If any of the separate HI values exceed unity, adverse, non­

carcinogenic health effects are possible. In the absence of direct knowledge about the possible 

additive, synergistic, or antagonistic effects of simultaneous exposure to multiple compounds, 

simple additivity is typically assumed if similar target end-organs or mechanism of toxicity were 

in effect. If the mechanisms of toxicity and/or target organ effects are different, then hazard 

quotients are not aggregated. Table 4-1 lists the USEPA verified oral RfDs and inhalation RfCs 

that are available from USEP A for the COPCs. 

4.2 Carcinogenic Risks 

Potential carcinogenic effects are expressed as the probability that an individual may develop 

cancer during a lifetime from an exposure. This probability is based on projected intakes and 

chemical-specific dose-response data [i.e., cancer slope factors (CSFs)]. CSFs, and the 

estimated daily intake of a compound, averaged over a lifetime of exposure, are used to estimate 

the incremental risk that an individual exposed to that compound may develop cancer using this 

equation: 

Risk ; Intake x CSF (4-2) 

CSFs are chemical-specific values based on carcinogenic dose-response data. Because CSFs 

represent the 95th percentile confidence limit on the probability of a carcinogenic response, risk 

estimates are upper-bound values. Thus, there is only a 5 percent probability that the actual risk 

is greater than the estimated risk, and a 95 percent chance that the true risk is lower than the 

projected risk. For carcinogenic compounds, it is assumed that a linear relationship exists 

between dose (exposure) and response. Thus, any exposure can theoretically lead to a 

carcinogenic response. Cancer risks from exposure to multiple carcinogens and multiple 

pathways are assumed to be additive (USEPA, 1989a). To obtain an estimate of total risk from 

all carcinogens at the facility, cancer risks were summed across all exposure pathways for 

potential carcinogens of concern. For carcinogenic effects, the total risk of all COPCs must fall 
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within or below the acceptable range of lxlo-4 to lxlo-4. Although the lxlo-4 risk level is 

identified by USEPA (1989a) as a "point of departure" in evaluating risk assessment results, the 

revised National Contingency Plan clearly indicates that the lxlo-4 level is the upper bound of 

the acceptable range (USEPA, 1990c). 

Evidence of chemical carcinogenicity originates primarily from two sources: (1) lifetime studies 

with laboratory animals, and (2) human (epidemiological) studies. For most chemical 

carcinogens, animal data from laboratory experiments represent the primary basis for the 

extrapolation. Major assumptions arise from the necessity of extrapolating experimental results 

(1) across species (from laboratory animals to humans), (2) from high-dose regions (to which 

laboratory animals are exposed) to low-dose regions (levels to which humans are likely to be 

exposed in the environment), and (3) across routes of administration (inhalation versus 

ingestion). Table 4-1 lists the oral and inhalation CSFs available for all COPCs except PAHs 

(see Section 4.2.1). 

4.2.1 Cancer Slope Factors for PAIis 

Currently, USEPA has not specified CSFs for PAHs other than BaP. In the past, risk assessors 

have assumed that all P AHs are equally as toxic as BaP. Recently, risk assessors have proposed 

using a toxicity equivalency factor (TEF) approach for determining the carcinogenicity of P AHs 

using BaP as the reference point. CSFs for P AHs of concern were derived using the TEF 

approach adopted by USEPA Region IX (IDEM, 1993) (Table 4-2). Table 4-2 shows CSFs 

derived for the PAHs of concern for the CWMCS facility. PAHs for which a CSF is not listed 

are classified as Class D carcinogens (i.e., not classifiable as human carcinogens) by USEPA 

and were evaluated qualitatively. 

4.3 Toxicity Prom.es for the COPCs 

Table 4-3 present general and contaminant-specific information on health effects relating to the 

contaminants of concern evaluated in this risk assessment. Health effects described in these 
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tables may not necessarily be incurred by exposure to contaminant levels present at the CWMCS 

facility. 
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TABLE 4-1 

TOXICITY CONSTANTS FOR CHEMICALS OF POTENTIAL CONCERN IN CWMCS SURFACE SOIL 

METALS 

Antimony I 4xlO-' 8 / 4x10 ... 1 I 1000 I NA' I NA I NA 
blood, lifespan 

Beryllium I SxlO·' 8 / 5xto·' 1 100 NA 4.3 r 8,4 l,o I B2 

no significant adverse effects [1.2xl0' µg/L] [2.4x!O' µglm') 

Cadmium (food) I NA I 0.001 1 10 NA NA 6.3 1,o I Bl 

kidney [1.8xlO-' µglm') 

Chromium (III) I 10 ff/ 1.0 I 1000 NA NA NA 
liver 

Chromium (VI) I 0.02 • I 0.005 r I 500 I NA I NA I 41 r I A 
[1.2x!O-' µglm') 

Copper I 0.037 • I 0.037 • I NA I NA I NA I NA I D 

gastrointestinal irritation 

Lead NA NA NA NA NA B2 

Mercury 3x10--4" / 3xto--4 " 1000 8.6xlO' / 8.6x10-' 8 NA NA D 

neurotoxicity; kidney 

Selenium I 0.005 • I 0.005 1 I 3 I NA I NA I NA I D 

dermatitis; hair loss 

Silver I 5xto•3 " I 5xto·3 i I 3 I NA I NA I NA I D 

argyria 

Zinc I 0.3 • I 0.3 1 I 3 I NA I NA I NA I D 

anemia 
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ORGANICS 

1, 1-Dichloroethylene I 9x10·' H / 9xl0·' 1 1000 NA 0,6 I 0,(75 l,o I C 
kidney [1.SxJO·' µg/LJ [5.0x!O' µg/mi 

Di-n-butyJ phthalate I l.0H/0.1 1 1000 NA NA NA I D 
kidney, Jiver 

Fluoranthene I 0.4 8 / 0.04 1 I JOO I NA I NA I NA I D 
liver, blood 

Hexachlorobenzene I 8xl0"" H / 8xl0-" 1 100 NA 1,6 I 1.6 '·" I 132 
liver, blood [4.6x!O·' µg/LJ [4.6xlo-' (µg/m'] 

Methylene chloride I 0.06 H / 0,06 I JOO 0.86 H / 0,86 H 7.Sxl0·' 1 1.6SxlO' 1
·" I 132 

liver toxicity [2. lx!O·' µg/L] [4.7xl01 µgtmi 

Pyrene I 0.J H / 0.03 I 3000 NA NA NA I D 
kidney 

All subchronic oral references doses and inhalation reference concentrations are from Health Effects Assessment Summary Tables (USEPA, 
1992; 1993b). 

b 

H 

A reference dose, reference concentration, or cancer slope factor is not available for that chemical (all NA values in table) in either IRIS OR 
HEAST. 

Source of toxicity constant is Health Effects Assessment Summary Tables (USEPA, 1992; 1993b). 

Source of toxicity constant is USEPA's IRIS on-line database (USEPA, 1993a). 

Inhalation cancer slope factors (CSFs) in (mg/kg-day)·' were derived from unit risk values using the equation: 
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1 
Inhalation CSF = Unit Concentration [(µg/m 3>r' x 

(20 m3/day) (1/70 kg) (mg/1000 µg) 

Sow:ces for unit risk values are the same as those listed for the inhalation cancer slope factors. 

* Group A - Human Carcinogen (sufficient evidence of carcinogenicity in humans) 

Group B - Probable Human Carcinogen (Bl-limited evidence of carcinogenicity in humans; 132-sufficient evidence of carcinogenicity in 
animals with inadequate or lack of evidence in humans) 

Group C 

Group D 

Possible Human Carcinogen (limited evidence of carcinogenicity in the animals and inadequate or lack of human data) 

Not Classifiable as to Human Carcinogenicity (inadequate or no evidence) 
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TABLE 4-2 

CANCER SLOPE FACTORS FOR POLYCYCLIC AROMATIC HYDROCARBONS 
(PABs) OF POTENTIAL CONCERN IN CWMCS SURFACE SOILS AND AIR 

Benzo(a)pyrene B2 1.0 7.3 6.1 

Benzo(a)entbracene B2 0.1 0.73 0.61 

Benzo(b )fluorantheoe B2 0.1 0.73 0.61 

Benzo(k)fluoranthene B2 0.1 0.73 0.61 

Chrysene B2 0.001 0.0073 0.0061 

Fluoranthene D NA 

lndeno(l,2,3-cd)pyrene B2 0.1 0.73 0.61 

Phenanthrene 

Pyrene 

• 

b 

' 

d 

D NA 

D NA 

TEF approach adopted by Region IX . 

Oral slope factors for P AHs other than BaP were derived by multiplying the oral slope 
factor for BaP of 7.3 mg/kg-day-' listed in IRIS (USEPA 1993a) times the TEF listed for 
each PAH. 

Inhalation slope factors for P AHs other than BaP were derived by multiplying the 
inhalation slope factor for BaP of 6.l mg/kg-day-1 listed in HEAST (USEPA 1993a) times 
the TEF listed for each P AH. 

These PAHs are classified as Class D carcinogens (i.e., not classifiable as human 
carcinogens). Class D carcinogens are not quantified in human health risk assessments 
(USEPA, 1989a). 

Group B - Probable Human Carcinogen (B2-sufficient evidence of carcinogenicity in 
animals with inadequate or lack of evidence in humans) 

Group D - Not Classifiable as to Human Carcinogenicity (inadequate or no evidence) 
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TABLE 4-3 

TOXICOLOGICAL PROFILES FOR CHEMICALS OF POTENTIAL CONCERN IN SOIL 

INORGANIC COMPOUNDS 

Antimony 

Beryllium 

Many antimony compounds irritate the 
gastrointestinal tract; antimony tartar 
has been used as an emetic; 
intoxication results in severe vomiting 
and diarrhea. With occupational 
inhalation exposure, rhinitis and acute 
pulmonary edema may occur. 

Acute lung disease (chemical 
pneumonitis) has been observed 
immediately after inhalation of aerosols 
of soluble and insoluble beryllium 
compounds in broken fluorescent light 
tubes. Several months after exposure 
the entire respiratory tract may become 
inflamed with fulminating pneumonitis 
in severe reactions. Recoveries usually 
occur within weeks, but fatalities have 
occurred. In studies with monkeys, 
high concentrations of aerosols of 
beryllium fluoride or beryllium 
phosphate produced severe lung 
reactions in all animals and damaged 
the liver and kidney as well as affecting 
adrenals, pancreas, thyroid, and spleen; 
many lesions were similar to those 
inpatients who died of pneumonitis. 
Conjunctivitis and contact dermatitis 
may follow exposure to beryllium. with 
skin lesions or ulcerations. Beryllium 
compounds may produce 
hypersensitivity with delayed allergic 
reactions. 
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Inhalation of some antimony compounds 
can produce rhinitis, pharyngitis, 
tracheitis, bronchitis, and 
pneumoconiosis with obstructive lung 
disease and emphysema. Transient spots 
on the skin have been reported in 
workers. Antimony may form stibine 
gas, which causes hemolysis. 

The lung is a major target organ for 
toxic effects of beryllium. Berylliosis, a 

chronic granulomatous lung disease that 
is frequently fatal, has been described for 
over 40 years among workers exposed to 
insoluble beryllium compounds; 
symptoms may include shortness of 
breath, cyanosis, clubbed fingers, and 
lesions that progress to fibrotic tissue and 
nodules with respiratory dysfunction. 

4-10 

Cancer potential is not indicated. In 
mutation tests, some antimony 
compounds were positive in human 
lymphocytes and hamster embryo cells. 

Beryllium compounds or alloys have 
produced cancer in rats, rabbits, and 
monkeys. Lung tumors have been 
reported in rats and monkeys exposed 
by inhalation, intratracheally, or 
intrabronchial implantation, and bone 
tumors have been produced in rabbits 
after intravenous or intraosseus 
administration. Excess lung cancer has 
been observed in some studies of 
workers occupationally exposed to 
beryllium, but data on exposure and 
confounding factors were lacking. 
Berytlium and its compounds have 
been classified by JARC as having 
sufficient evidence of being 
carcinogenic in animals and limited 
evidence in humans, and by EPA as a 
probable human carcinogen. Some 
beryllium compounds are mutagenic in 
vitro. 

Antimony can exist as trivalent or 
pentavalent compounds. Trivalent 
antimony compounds have been used 
for treatment of parasites. 

Reference: ATSDR, !990. 

Wide variations in individual 
sensitivity have been reported, perhaps 
because of an immune reaction; 
individuals exposed to low doses may 
exhibit severe effects. Beryllium is 
stored in the body for many years 
with detect.Bble amounts in lung 
reported as long as 23 years after 
exposure. 

Reference: ATSDR, 1988a. 



TOXICITY PROFILES FO1< ~ELECTED CHEMICALS 

Cadmium 

Chromium 

For acute exposure by ingestion, 
symptoms of cadmium toxicity included 
nausea, vomiting, diarrhea, muscular 
cramps, salivation, spasms, drop in 
biood pressure, vertigo, loss of 
consciousness, and collapse. Acute 
renal failure, liver damage, and death 
may occur. Exposure by inhalation 
can cause irritation, coughing, labored 
respiration, vomiting, acute chemical 
pneumonitis, and pulmonary edema. 

The major acute effect from oral 
exposure is renal tubular necrosis. 
Inhalation of chromate salts results in 
irritation and inflammation of nasal 
mucosa, ulceration, and perforation of 
nasal septum. 
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Respiratory and renal toxicity are major 
effects in workers. Chronic oral 
exposures can produce kidney damage. 
Cadmium accumulates in kidney, and 
nephropathy results after critical 
concentration in kidney is reached, 
probably about 200 µ,gig. Inhalation can 
cause chronic obstructive pulmonary 
disease, including bronchitis, progressive 
fibrosis, and emphysema. Chronic 
exposure affects calcium metabolism and 
can cause loss of calcium from bone, 
bone pain, osteomalacia. and 
osteoporosis. Chronic exposure may be 
associated with hypertension. Cadmium 
can produce testicular atrophy, sterility, 
and teratogenic effects in experimental 
animals. 

Chronic exposure to hexavalent 
chromium has resulted in kidney damage 
in animals and humans. Inhalation 
exposures to chromates in industrial 
settings have resulted in nasal membrane 
inflammation, chronic rhinitis, laryngitis, 
and pharyngitis. Exposures to skin can 
result in allergic skin reactions in 
sensitive individuals. Overall, 
hexavalent forms are usually more toxic 
than trivalent forms. 
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Increased risk. of prostate cancer and 
perhaps respiratory tract cancer have 
been seen in workers exposed by 
inhalation. No evidence of 
carcinogenicity from chronic oral 
exposure exists. 

Hexavalent chromium is considered a 
known human carcinogen. Excess 
lung cancer has been associated with 
workers in the chromate-producing 
industry. Chromate salts have been 
shown to be carcinogenic in rats 
exposed by inhalation in some studies. 

Reference: ATSDR, 1989a. 

Trivalent chromium is an essential 
element in human nutrition. 
Chromium toxicity is related to 
valence state. 

Reference: ATSDR, 19891>. 



Copper 

Lead 

Inhalation of copper dusts results in 
symptoms similar to metal fume fever. 
Exposure to meta fumes results in 
upper respiratory tract irritation, 
metallic or sweet taste, metal fume 
fever. and skin and hair discoloration. 
Exposure to dusts and mists of copper 
salts results in congestion of nasal 
mucous membranes, sometimes of the 
pharynx, and occasional ulceration and 
perforation of nasal septum. Acute 
copper sulfate poisoning in humans via 
oral intake is sometimes fataJ. 
Symptoms include vomiting, diarrhea, 
hypotension, coma, and jaundice. 

Acute inorganic lead intoxication in 
humans is characterized by 
encephalopathy, abdominal pain, 
hemolysis, liver damage, renal tubular 
necrosis, seizures, coma, and 
respiratory arrest. 
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Hemolytic anemia occurs after chronic 
exposure in some dialysis patients. 
Sensitive individuals include those with 
metabolism disorders (e.g., 

Chronic low levels of exposure to lead 
can affect the hematopoietic system, the 
nervous system, and the cardiovascular 
system. Lead inhibits several key 
enzymes involved in heme biosyntheses. 
One characteristic effect of chronic lead 
intoxication is anemia, by reduction of 
both hemoglobin production and 
shortened erythrocyte survival. In 
humans, lead exposure has resulted in 
nervous system injury including reduced 
hand-eye coordination, reaction time, 
visual motor performance, and nerve 
conduction velocity. Developing 
children appear especially sensitive to 
lead-induced nervous system injury. 
Lead can also affect the immune system 
and produce gingival lead lines. 
Epidemiological studies have indicated 
that chronic lead exposure may be 
associated with increased blood pressure 
in humans. Exposure to lead is 
associated with sterility, abortion, 
neonatal mortality, and morbidity. 
Organolead compounds are neurotoxic. 
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Lead salts have shown some evidence 
of carcinogenicity in animals at very 
high exposure levels. 

Children are especially sensitive to 
low-level exposures to lead. 

Reference: ATSDR., 1988b. 



Mercury 

Selenium 

Silver 

Inhalation of mercury vapor can cause 
bronchitis and nervous system effects. 
Oral exposure can result in abdominal 
cramps, gastrointestinal effects, 
ulceration, shock, circulatory collapse, 
and renal failure. 

Acute exposure can produce CNS 
effects including nervousness, 
drowsiness, and convulsions, and eye 
and nasal irritation. 

Argyria (local or generalized 
impregnation of tissue causing 
discoloration of skin and eye) may 
effect eyes and respiratory tract. 
Gastrointestinal irritation may occur 
with oral exposure. 
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Occupational exposure to inorganic 
mercury can produce effects on nervous 
system, including tremors, erethism. 
muscular weakness, personality changes, 
gingivitis, and colored eye reflex. In 
children, pink disease has been reported 
after ingestion of mercurous compounds. 
Exposure to organic mercury can cause 
sensory and visual disturbances, tingling, 
paresthesia, numbness, tunnel vision 
leading to blindness, visual and 
peripheral neuropathy, weakness in 
extremities and progressive ataxia, 
tremor, cerebra! atrophy, degeneration of 
nerves, and death. 

Chronic inhalation exposure to selenium­
containing compounds can result in 
pallor, coated tongue, gastrointestinal 
disorders, nervousness, garlic breath, 
liver and spleen damage, anemia, and 
mucosa! irritation. Discoloration, 
decayed teeth, skin eruptions, 
gastrointestinal distress, and loss of hair 
and nails have been reported in humans 
exposed orally. In livestock, excess 
intake can cause blind staggers--impaired 
vision, weak limbs, respiratory failure-­
and alkali disease--hair loss, sterility, 
atrophy of hooves, lameness, and 
anemia. Selenium is embryotoxic and 
teratogenic in animals. 

Kidney and lung damage and possibly 
arteriosclerosis have been reported for 
industrial or medial exposures. 
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Mercury is not known to be 
carcinogenic in humans or laboratory 
animals. 

Selenium is carcinogenic in laboratory 
animals, but may be anticarcinogenic 
and protective in humans. 

Silver is not known to be carcinogenic 
in humans or laboratory animals. 

Mercury is transferred 
transplacentally. Toxicity depends on 
chemical form. Metallic, organic, and 
inorganic compounds can be 
biotransformed. 

Reference: ATSDR, 1989". 

Selenium is an essential element in 
humans. Its toxicity is related to 
chemical form. 

Reference: ATSDR, 1989d. 

Reference: ATSDR, 1989e. 



Zinc Acute adverse effects of zinc include: 
metal fume fever by inhalation of 
fumes; and fever, nausea, vomiting, 
stomach cramps, and diarrhea from 
ingestion. 

POLYCYCLIC AROMATIC HYDROCARBONS 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

No information is available on short­
term dermal or inhalation effects. 

Acute toxicity appears low when 
administered by oral or dermal routes 
to laboratory animals. 

No information is available. 

Little information is available. 
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Prolonged ingestion of zinc can result in 
irritability, muscular stiffness and pain, 
loss of appetite, and nausea. High levels 
of zinc in diet may retard growth and 
produce defective mineralization of bone. 

No information is available on systemic 
effects. PAHs as a group may cause 
skin disorders and have 
immunosuppressive effects. 

Prolonged exposure may produce chronic 
dermatitis and reproductive changes. 
Repeated oral doses to mice have caused 
hypoplastic anemia. PAHs as a group 
may cause skin disorders and have 
immunosuppressive effects. 

Systemic effects specific to 
benzo(b)fluoranthenehave not been 
reported. PAHs as a group may cause 
skin disorders and have 
immunosuppressive effects. 

Limited information is available. PAHs 
as a group may cause skin disorders and 
have immunosuppressiveeffects. 
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Zinc is not known to be carcinogenic 
in humans or laboratory animals. 

Evidence exists that benzo(a)anthracene 
is carcinogenic to laboratory animals 
through dermal and ingestion exposure 
routes. May cause skin and lung 
cancer. Benzo(a)anthracene has been 
shown to be mutagenic in laboratory 
experiments. 

Benzo(a)pyrene is a constituent of coal 
tar, which is classified as a known 
carcinogen by IARC and a probable 
carcinogen by the EPA. Ingestion may 
produce stomach tumors, and 
inhalation may produce lung cancer. 
Prolonged skin exposure has been 
linked to an increase in skin cancer 
among workers. Benzo(a)pyrene is 
considered to be the most potently 
carcinogenic PAH. Benzo(a)pyrene is 
a mutagen. 

Experimental evidence exists of lung 
and skin cancer in laboratory animals 
induced by dermal absorption and 
intratracheal distillation. 

Benzo(k)fluoranthene is a probable 
human carcinogen. 

Zinc is an essential nutrient in human 
nutrition. The taste threshold is 15 
ppm in water; 40 ppm soluble zinc 
salts in water imparts a metallic taste. 

Reference: ATSDR, 1988c. 

Benzo(a)anthracenemay be 
metabolized into reactive derivatives. 

References: IAJI.C, 191140,b, 1985. 

References: IAJI.C, 19840,b, 1985. 

References: IAJI.C, 1984a,b, 1985. 

References: IARC. 1984a,b, 1985. 



Chrysene 

Fluoranthene 

Indeno( 1,2,3-c,d)pyrene 

Phenanthrene 

Pyrene 

Chrysene is absorbed orally and 
dennally. 

Fluoranthene is toxic by oral and 
dermal absorption. It is a defatting 
agent that may affect the skin, and can 
cross epithelial membranes. 

Little information is available. 

Phenanthrene is an irritant through 
inhalation and ingestion exposure, and 
may also be dermally absorbed. 
Phenanthrene can cause 
photosensitizationof the skin. 

Limited information is available. 
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Chrysene accumulates in adipose and 
mammary tissues. PAHs as a group may 
cause skin disorders and have 
immunosuppressive effects. 

Limited information is available. PAHs 
as a group may cause skin disorders and 
have immunosuppressiveeffects. 

Limited information is available. PAHs 
as a group may cause skin disorders and 
have immunosuppressiveeffects. 

Phenanthrene may be an e.llergen. PAHs 
as a group may cause skin disorders and 
have immunosuppressive effects. 

Limited information is available. PAHs 
as a group may cause skin disorders and 
have immunosuppressiveeffects. 
Evidence suggests that pyrene is 
cocarcinogenic in laboratory animal 
experiments. 
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Chrysene is carcinogenic in laboratory 
animals exposed to prolonged dermal 
doses. There is limited evidence that 
chrysene is mutagenic. 
Epidemiological reports indicate the 
incidence of skin cancer due to 
exposure to PAH mixtures which 
included chrysene. 

There is no evidence that fluoranthene 
is carcinogenic. Cocarcinogenic 
effects have occurred following 
simultaneous dermal exposures with 
other PAHs. 

This compound is a probable human 
carcinogen. 

Cancer potential is not indicated. 

References: IARC, l984a,b, 1985. 

References: !ARC, 1984a,b, 1985. 

References: !ARC, !984a,b, !985. 

References:: IA.RC, 1984a,b, 1985! 

References: !ARC, l984a,b, 1985. 



TOXICITY PROFILES FOi< 1'ELECTED CHEMICALS 

VOLATILE AND SEMIVOLATILE COMPOUNDS 

l, 1-Dichloroethylene 
(Vinylidene chloride; 
l,l-DCE) 

Hexachlorobenzene 

Contact may irritate or burn the skin. 
It is irritating to the eyes and may 
cause conjunctivitis and transient 
corneal injury. Inhalation of high 
concentrations produces CNS 
depression resulting in poor 
coordination, stupor, drunkenness, and 
unconsciousness. Narcosis has been 
noted at concentrations exceeding 
4,000 ppm. 

Between 1954 and 1959 a large number 
of individuals in southeastern Turkey 
were exposed to hexachlorobenzene 
from the ingestion of seed grain treated 

with hexachlorobenzene as a fungicide. 
Approximately 5000 individuals 
developed adverse effects from this 
exposure with deaths of children under 
the age of 2 and about 4000 individuals 

developing porphyria. 
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Inhalation may produce hepatic and renal 
dysfunction. Low-level oral or 
inhalation exposure produces symptoms 
similar to acute exposure. It was shown 
to be mutagenic in several bacterial test 
strains. It was also shown to be non­
muta.genic in chinese hamster cells. Rats 
exposed by inhalation for six hours daily, 
five days per week, for 18 months at 25 
or 75- ppm showed a target organ effect 
on the liver. The liver lesions, however, 
were reversible, as they disappeared 
during the last six months of the study 
after exposures had been discontinued. 

The toxicity of long-term dietary 
exposure of humans to 

hexachlorobenzene was demonstrated by 
the epidemic of porphyria cutanea tarda 
(PCT) in Turkish citizens who 
accidentally consumed bread made from 
grain treated with he:xachlorobenzene. In 
a subchronic rat study. exposure to the 
32 mg/kg/day resulted in decreased 
survival, splenomegaly, and ataxia in 
females; increases in spleen-
to-body weight and kidney-to-body 
weight ratios and intension tremors in 
males and females; and decreased body 
weight in males. 
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1,1-DCE is classified as a possible 
human carcinogen, based on tumors 
observed in one mouse strain after 
inhalation exposure. It is mutagenic 
for Salmonella typhimllrium in multiple 
assays. 1,1-DCE is structurally related 
to vinyl chloride, a known human 
carcinogen. 

Hexachlorobenzene is considered a 
probable human carcinogen. When 
administered orally, has been shown to 
induce tumors in the liver, thyroid and 
kidney in three rodent species. 
Females were far more susceptible to 

hepatocarcinogenicity 
while males were generally more 
sensitive to renal carcinogenicity. 

No toxic levels have been reported. 
A human study of 138 employees 
exposed to 5 to 20 ppm showed no 
changes in mortality or health 
parameters. 

Reference: ATSDR, l989f. 

References: Cripps et al., 1984; 
USEPA, 19115b; USEPA, 1988; 
USEPA, 1993a. 



TOXICITY PROFILES FOk o£LECIBD CHEMICALS 

Methylene chloride At high levels, it is a CNS depressant 
producing behavioral and performance 
deficits, depression, and coma, as well 
as toxicity to the liver, kidneys, and 

cardiovascular system. The CNS and 
liver are the primary target organs. 

Oral exposure to drinking water resulted 
in changes in the blood and liver of rats. 
The potential for teratogenicity is low. 

Methylene chloride is a probable 
human carcinogen based on evidence 
of carcinogenicity from inhalation 
bioassays using rats and mice, and lack 
of evidence in humans. Rats 
developed benign mammary gland 
neoplasms, and mice 
alveolar/bronchiolar and hepatocellular 
neoplasms. No conclusive association 
between exposure and incidence of 
liver or lung tumors found from human 
epidemiological studies. It is judged to 

be weakly mulftgenic. 

Methylene chloride is lethal to humans 
if swallowed or inhaled. It is 
absorbed through and is distributed 
rapidly from lung and gut, and is 

highly lipid-soluble. 

Sources: 

Reforence: ATSDR, 1989g. 

ATSDR (1988-present); Ca,arett and Doull's Toxicology (1991); IAR.C (1985; 1984a,b); NRC (1977-1989); Sax and Lewis (1989); Sullivan and Krieger (1992); Toxic and Hazardous 
Industrial Chemicals Safety Manual for Handling and Disposal with Toxicity and Hazard Data; US EPA ( 1993a,b,c); 
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5.0 RISK CHARACTERIZATION (REVISED) 

Risk characterization is the description of the nature and magnitude of the potential human health 

risk associated with the CWMCS facility under the assumed exposure scenarios. It combines 

the results of the health assessment (i.e., hazard identification and dose-response assessment) and 

exposure assessment portions to provide numerical estimates of health risk. In accordance with 

USEPA (1989a) guidance, a conservative (health-protective) approach that is likely to 

overestimate, rather than underestimate, the risk was used in this assessment. Risks were 

calculated for both current and future land use scenarios. 

5.1 Risks Associated with Human Exposure to Chromium 

The toxicity of chromium depends upon the form (species) in which it occurs in the 

environment. While cr+6 is generally considered more toxic than cr+3
, chromium occurs in 

nature primarily as cr+3 (Callahan et al., 1979). Hexavalent chromium is considered a known 

human carcinogen. Excess lung cancer has been associated with workers in the chromate 

producing industry. Furthermore, USEPA (1993a,b) has developed separate RfDs for cr+3 and 

cr+6 (Table 4-1). Since facility-specific data on the fraction of chromium in surface soils that 

is actually cr+6 were collected, these data were used in the risk assessment calculations. cr+6 

levels measured in all three surface soil samples analyzed were below current detection limits 

( < 0.57 to < 0.62 mg/kg). However, since only three surface soil samples were analyzed for 

cr+6, data collected at chromite ore processing facilities were used to model RME exposures. 

Paustenbach et al. (1991) reported that chromite ore processing residues, also called slag, 

typically contain 1 to 5 percent chromium VI. Using these data and the fact that cr+6 is very 

soluble and does not sorb readily to clay (Callahan et al., 1979), we assumed that 1 % of the 

total chromium sorbed to soil particulates was cr+6 for the RME scenario. If the resulting 

hazard indices exceeded unity or risk estimates exceeded lxl o-6, average risks were calculated 

assuming that all chromium measured in facility surface soils is cr+3
• This approach is 

conservative, since site-specific data indicate that all chromium measured may, in fact, be cr+3
• 
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5.2 Potential Risks Associated With Current Land Use Conditions 

Potential risks associated with current land use conditions were calculated for on-site workers 

assuming that current workers were exposed to COPCs in surface soil samples collected inside 

the fence only (n = 11). Potential risks associated with exposure to facility-related CO PCs for 

off-site residents, trespassers, and recreational users of Lake Calumet were not quantified as 

detailed in Sections 3.1.2 through 3.1.4 of this report. Tables 5-1 and 5-2 present individual 

COPC hazard quotients (HQs) and pathway hazard indices (His) for all three receptor groups 

(workers) exposed to facility-related COPCs via incidental ingestion of soil and dermal contact 

with soil, respectively. In this and subsequent tables, "NA" was used when toxicity data were 

not available for a given COPC. Given the lack of USEPA-approved toxicity constants (RfDs, 

RfCs, or CSFs) for these chemicals, hazard quotients and risk estimates could not be calculated. 

Potential risks from exposure to non-carcinogenic chemicals were treated additively rather than 

individually. Since the target organ of toxicity is variable for the COPCs (see Table 4-1), a 

summary hazard index calculation for all COPCs is likely to substantially overestimate these 

values, and thus be conservative. 

Table 5-1 shows that all individual chemical HQs and pathway IDs for the soil ingestion pathway 

were less than l for all three worker groups evaluated. Pathway IDs ranged from 0.008 for the 

current on-site security worker to 0.1 for the current short-term impoundment remediation 

worker. Table 5-2 shows that all individual chemical HQs and pathways His for the dermal 

absorption pathway were also less than 1 for all three on-site worker groups evaluated. Pathway 

IDs are estimated to be 0.02 for the current remediation (impoundment) worker and 2xl0-11 for 

the current incineration and security workers. 

Inhalation reference concentrations (RfCs) were available for mercury and methylene chloride 

only (Table 4-1). Using these RfCs, inhalation pathway IDs are estimated to be lxlo-6, 8xI0·7, 

and 8xl0-7, for the current remediation, security, and incineration workers, respectively. 

Cumulative RME IDs (i.e., the HI value summed across all three complete exposure pathways) 

are summarized in Table 5-3. Table 5-3 shows that the cumulative RME HI for the incineration, 
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security, and remediation workers are all less than 1, indicating no reason for health risk 

concern. Cumulative RME His are estimated to be 0.008 for the current security worker, 0.01 

for the incineration worker, and 0.1 for the current short-term impoundment remediation worker. 

Table 5-3 shows that adverse, non-carcinogenic health effects are not probable for individuals 

who may be currently exposed to contaminants from ingestion or dermal contact with soil and 

via inhalation of particulates. 

Tables 5-4 through 5-6 present chemical-specific and cumulative upper bound individual excess 

cancer risk estimates for all receptor groups under the RME scenario via soil ingestion, dermal 

absorption, and inhalation of particulates, respectively. Table 5-4 shows that risk estimates for 

the soil ingestion pathway are less than or equal to lxl~ for each of the COPCs identified for 

surface soil. Pathway risk estimates are 3xl0-7 for the on-site security worker, 6x10-7 for the 

incineration worker, and 3x10-7 for the short-term remediation worker. Table 5-5 shows that 

chemical-specific risk estimates for the dermal pathway are also less than lxl~. Pathway risk 

estimates for the dermal pathway are 3xl0-15 for the current incineration worker and security 

worker and 2x10-7 for the short-term remediation worker. The short-term remediation was 

assumed to be exposed directly to COPCs present in surface soil, while the incineration and 

security workers were assumed to be exposed to COPCs in fugitive dust. Table 5-6 shows that 

the potential individual excess lifetime cancer risks associated with inhalation of particulates that 

may be resuspended from the surface soil are negligible relative to risks from incidental 

ingestion of soil. Cumulative RME potential individual excess cancer inhalation risks for current 

receptors range from 2xl0-8 for the current incineration and security workers to 4xl0-9 for the 

impoundment remediation worker (Table 5-6). Cumulative RME potential lifetime excess cancer 

risks (i.e., risks summed across all three complete exposure pathways) are estimated to be 3xl0-7 

for the individual who routinely patrols the property, 6x10-7 for individuals who work in and 

around the incineration complex, and 5x10-7 for the short-term remediation worker (Table 5-7). 

For the incineration and security workers, more than 90% of the cumulative excess lifetime 

cancer risk is attributable to incidental ingestion of soil. For the short-term remediation worker, 

60% is due to incidental ingestion of soil, while 40% is attributable to dermal contact with soil. 
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5.3 Future Lmd Use Conditions 

Future land use conditions were modeled assuming two different exposure scenarios. The first 

scenario assumed that workers in the future would potentially be exposed to facility-related 

COPCs in air (particulates) and surface soil eight hours a day, five days a week, 50 weeks a 

year, for eight years. This scenario is referred to as using facility-specific exposure data. The 

second scenario evaluated worker exposures assuming that all individuals were on-site eight 

hours a day, five days a week, 50 weeks a year, for 25 years (USEPA, 1991a). All future 

receptors were assumed to be exposed to surface soils facility-wide (n = 20). 

Table 5-8 presents HQs and pathway Hls for future receptors exposed via incidental ingestion 

of soil, dermal contact with soil, and inhalation of particulates assuming standard default 

exposure parameters (USEPA, 1991a). Table 5-8 shows that all HQs and pathway Hls are less 

than 1 regardless of the exposure pathway. Pathway Hls range from 2xl011 for dermal contact 

with fugitive dust to 0.04 for incidental ingestion of soil. Table 5-9 presents chemical-specific 

and cumulative excess lifetime cancer risk estimates for the hypothetical future workers for the 

RME scenario via soil ingestion, dermal absorption, and inhalation of particulates assuming 

standard default exposure data. Pathway facility-specific excess cancer risks are estimated to 

be 8x10-6 for the ingestion pathway, 7xl0-8 for inhalation, and lxl0-14 for the dermal pathway 

(Table 5-9). The cumulative facility-specific excess lifetime cancer risk for the hypothetical 

future worker is estimated to be 8xlo-6 (Table 5-10). Ninety-nine percent of this risk is 

attributable to incidental ingestion of soil, while one percent is associated with inhalation of 

resuspended dust. Dermal contact with soil was a minor pathway of exposure. It should be 

emphasized, however, that these risks estimates reflect the assumption that hypothetical future 

workers would be exposed to site-related contaminants eight hours a day, five days a week, 50 

weeks a year, for 25 years. 

Table 5-11 presents HQs and pathway Hls for future receptors exposed via incidental ingestion 

of soil, dermal contact with soil, and inhalation of particulates assuming site-specific exposure 

parameters. Table 5-11 shows that all HQs and pathway Hls are less than 1 regardless of the 
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exposure pathway. Pathway His range from 2xl0-11 for dermal contact with fugitive dust to O. 01 

for incidental ingestion of soil. Table 5-12 presents chemical-specific and cumulative excess 

lifetime cancer risk estimates for hypothetical future workers via soil ingestion, dermal 

absorption, and inhalation of particulates assuming site-specific exposure data. Pathway facility­

specific excess cancer risks are estimated to be 6x10-7 for the ingestion pathway, 2x10-8 for 

inhalation, and 3x10·15 for the dermal pathway (Table 5-11). The cumulative facility-specific 

excess lifetime cancer risk for the hypothetical future worker is estimated to be 6xl0-7 (Table 

5-10). Ninety-seven percent of this risk is attributable to incidental ingestion of soil, while 3 % 

is associated with inhalation of resuspended dust. Dermal contact with soil was a minor pathway 

of exposure. 

5.4 Risks Associated With Future Average Exposures 

Average risks were calculated for the hypothetical future worker assumed to work on-site for 

25 years, since the RME cumulative risk estimates for these two receptor groups exceeded lxl0-6 

(risk = 8xl 0-6). Average risks were not calculated for all current receptors and for future 

workers assumed to be exposed using facility-specific assumptions, since risk estimates for all 

of these receptor groups were less than lxlQ-6. Similarly, average HQs and pathway Hls were 

not calculated, since His for all receptor groups were less than unity. 

Average risks were calculated using the appropriate mean (depending on whether the data for 

a given chemical were lognormally or normally distributed) concentration of COPCs in soil 

facility-wide (n = 20) and CO PCs in fugitive dust facility-wide (n = 20). In addition, for the 

dermal pathway, an average adherence factor of 0.2 was used (EPA, 1992b). Finally, all 

chromium measured in facility soils was assumed to be cr+3• Cumulative average excess cancer 

risks are presented in Table 5-13 for the hypothetical future worker. Average pathway risk 

estimates for the hypothetical future worker assumed to be on-site 8 hours/day, 5 days/week, 

250 days/year, for 25 years were lxl0-15 for dermal contact with fugitive dust, 6x10·9 for 

inhalation of particulates, and 3xl0-6 for incidental ingestion of soil (Table 5-13). The 
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cumulative average excess lifetime cancer risk for these hypothetical future workers is estimated 

to be 3xl0-,;. 
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TABLE 5-1 
CHEMICAL-SPECIFIC HAZARD QUOTIENTS AND CUMULATIVE HAZARD INDICES 
FOR ALL THREE CURRENT RECEPTORS EXPOSED VIA INCIDENTAL INGESTION 

OF SOIL ASSUMING REASONABLE MAXIMUM EXPOSURES 

On-Sile On-Site l.ncineraiioo On-Site Remediation 
Chemical Security Worker" Worker" Worker" 

METALS 

Antimony 0.004 0.007 0.05 

Beryllium 2x10·5 5x10·5 3x104 

Cadmium 0.004 0.007 0.05 

Chromium (total) 6xl0-5 lxl04 Sxio-s 

Chromium VI'> lx!O' 2xl0..i 4x10""' 

Copper 8x10-s 2xl04 0.001 

Lead NA' NA NA 

Mercury 3x10-5 6x1Q·S 4xl04 

Selenium 2x10·5 4x10"5 4xl04 

Silver 4xHt5 7xJO·' 5xl04 

Zinc 3xl0-5 7x!O·' Sxl0-4 

ORGANICS 

Benzo(a)anthracene NA NA NA 

Benzo(a)pyrene NA NA NA 

Benzo(b )fluoranthene NA NA NA 

Benzo(k:)fluoranthene NA NA NA 

Chrysene NA NA NA 

1, 1-dichloroethylene 6x10' lxtO·' 9xJ0·7 

Fluoranthene 3x!O-' 5xl04 6xl0·6 

Hexachlorobenzene SxlO-!I lxl04 7xl04 

lndeno(l,2,3-cd)pyrene NA NA NA 

Methylene chloride 4xl0-9 8x10·9 6x!O' 

Pb.eoanthrene NA NA NA 

Pyrene 2xl0-5 4xJ0·' 7x10-6 

PATHWAY HI 0.01 0.01 0.1 

• Assumed to be exposed to the upper-bound or maximum (whichever was lower) concentration of 
COPCs in surface soils inside the fence only (n = 11). 

• Chromium VI was assumed to be 1 % of total chromium measured (see Section 5.1). 

' An oral reference dose is not available for that chemical; hence, a hazard quotient cannot be calculated. 
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TABLE 5-2 
CHEMICAL-SPECIFIC HAZARD QUOTIENTS AND CUMULATIVE HAZARD INDICES 
FOR ALL THREE CURRENT RECEPTORS EXPOSED VIA DERMAL CONTACT WITH 

SOIL ASSUMING REASONABLE MAXIMUM EXPOSURES 

OD-Site On-Site Incmeratioo On-Site Remediation 
Chemical SecurityWoreI' Worker' Worker" 

METALS 

Antimony 1x10·0 1x10-11 0.008 

Beryllium 7xl()"14 7xl0-14 Sx.10-s 

Cadmium 4x10-12 4xl0·12 0.008 

Chromium (total) 3x10"u 3xl0·13 1x10-s 

Chromium VI" 6xl0-13 6xto·" 6xl0-s 

Copper 3xl0-15 3xl0·13 2xlo-' 

Lead NA' NA NA 

Mercury 2xl0-13 2x1Q·U 6xl0-5 

Selenium Sx10·14 5x10·14 4xl0-5 

Silver 1x10-u 1x10-u 8x10·5 

Zinc 3xl0-15 3x10·" 7x10-5 

ORGANICS 

Benzo(a)anthracene NA NA NA 

Benzo(a)pyrene NA NA NA 

Benzo(b )fluoranthene NA NA NA 

Benzo(k)fluoranthene NA NA NA 

Cbryaeoe NA NA NA 

1, 1-dichloroethylene 7x10·U 7x1Q•l5 7x!O' 

Fluoranthene 2x10-13 2x1Q·13 4xl0-6 

Hexachlorobenzene 3x10·'2 3xl0·12 6xlo-' 

lndeno(J,2,3-cd}pyrene NA NA NA 

Methylene chloride 6x10-16 6x}O-l6 5xlct7 

Phenanthrcne NA NA NA 

Pyrene 2x10-u 2x10-13 6xlo-<' 

PATHWAY ID 2x10-11 2x10·11 0.02 

• Assumed to be exposed to the upper-bound or maximum (whichever was lower) concentration of 
COPCs in fugitive dust facility wide (n = 20). 

• Assumed to be exposed to the upper-bound or maximum (whichever was lower) concentration of 
COPCs in surface soils inside the fence only (n = 11). 

' Chromium VI was assumed to be l % of total chromium measured (see Section 5. I). 

' An oral reference dose is not available for that chemical; hence, a hazard quotient cannot be 
calculated. 
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TABLE 5-3 
CUMULATIVE HAZARD INDEX VALUES FOR ALL THREE 

CURRENT RECEPTORS AND ALL COMPLETE EXPOSURE PATHWAYS 
ASSUMING REASONABLE MAXIMUM EXPOSURES 

Pathway Hazard Pathway Hazard 
Index fo, the Curreot Index fo, the Current 

On-Site Security On-Site Incin..-atioo 
Worker Work..-

PATHWAY 

Incidental Ingestion of Soif' 0.008 ( >99%)" 0.01 ( >99%) 

Dermal Contact with Soil" 2xl0·"(<1%) 2xl0·" ( <I%) 

Inhalation of Particulates' 8xl0·' ( < l %) Sxl0·' ( <I%) 

CUMULATIVE HAZARD INDEX 0.008 0.01 

• Percent contribution of that pathway to cumulative risk. 

' See Table 5-1. 

' See Table 5-2. 

' See Section 5-2. 
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Pathway Hazard 
Index for the 

Current On-Site 
Remediation Worker 

0.1 ( >83%) 

0.02 (17%) 

lx!O·' ( <I%) 

0.1 



TABLES-4 
CHEMICAL-SPECIFIC AND CUMULATIVE EXCESS LIFETIME CANCER RISK 
ESTIMATES FOR ALL THREE CURRENT RECEPTOR GROUPS EXPOSED VIA 

INCIDENTAL INGESTION OF SOIL ASSUMING REASONABLE MAXIMUM 
EXPOSURES 

On-Sile Security OD-Sile Incineratioo 0..-sile Remediatioo 

Chemical Wocker" w ... - w ... -
METALS 

Antimony NA' NA NA 

Beryllium 6x10• lxl0-7 1x10-"/ 

Cadmium NA NA NA 

Chromium (total) NA NA NA 

Chromium VI" NA NA NA 

Copper NA NA NA 

Lead NA NA NA 

Mercury NA NA NA 

Selenium NA NA NA 

Silver NA NA NA 

Zinc NA NA NA 

ORGANICS 

Benzo(a)anthracene sx.10-' 2xl0' 2x10-' 

Benzo(a)pyrene 2xl0·7 3x10-7 lx1Q·7 

Benzo(b}fluoranthene 8xt0·9 2xl0' lxl0·1 

Benzo(k)fluoranthene 8x10·9 2xl0_, 1x10..a 

Chrysene lxl0·10 3xIO•to lx10·10 

l, 1-Dichloroethylene 4xl0·11 7xt0•ll 7xl0-11 

Fluoranthene NA NA NA 

Hexachlorobenzene 8xl0"9 lx!O' lxlO..s 

lndeno(l ,2,3-cd)pyrene Sx!O' lx1Q·7 1x10-s 

· Methylene chloride 2x10·1
' 4x10-1:J 4x10·" 

Phenantbrene NA NA NA 

Pyrene NA NA NA 

PATHWAY RISK 3xto·' 6x10-7 3xl0·' 

• Assumed to be exposed to the upper-bound or maximum (whichever was lower) concentration of 
COPCs in surface soils inside the fence only (n = 11). 

• An oral slope factor is not available for that chemical; hence, a risk estimate cannot be calculated. 

' Chromium VI was assumed to be l % of total chromium measured (see Section 5 .1). 
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TABLE 5-5 
CHEMICAL-SPECIFIC AND CUMULATIVE EXCESS LIFETIME CANCER RISK 
ESTIMATES FOR ALL THREE CURRENT RECEPTOR GROUPS EXPOSED VIA 

DERMAL CONTACT WITH SOIL ASSUMING REASONABLE MAXIMUM EXPOSURES 

On-Site On-Site 0..-ste Remediation 
Chemical Security Worker" I:ocineratioo Workef-B Worker' 

METALS 

Antimony NA" NA' NA 

Beryllium 2x10-16 - 2x10·16 2xl0' 

Cadmium NA NA NA 

Chromium (total) NA NA NA 

Chromium Vld NA NA NA 

Con= NA NA NA 

u,ad NA NA NA 

Mercury NA NA NA 

Selenium NA NA NA 

Silver NA NA NA 

Zinc NA NA NA 

ORGANICS 

Bcnzo(a)anthracene 6x10·16 6x10"16 2x10-ll 

Benzo(a)pyreoe 1x.10-u 1x10-u 1x10-7 

Benzo(b )fluoranthene 3xl0·16 3xlQ·16 2xI0·8 

Benzo(k:)fluoranthene 2x10·16 2x}Q-16 lx10·1 

Chrysene 2x.10-1s 2xt0·18 lxl0-10 

1, 1-Dichloroethylene 4x10·19 4xl0·19 5xIO•to 

Fluoranthene NA NA NA 

Hexachlorobenune 5x10·16 5x10·16 lxl0--11 

lndeno(l,2,3-cd)pyreoe 3x10"16 3x}Q"16 lxlO.i 

Methylene chloride 3x10·20 3xl0·20 3xlQ·ll 

Phenanthrene NA NA NA 

Pyrene NA NA NA 

PATHWAY RISK 3xt0·15 3x10-1
' 2x10·7 

• Assumed to be exposed to the upper-bound or maximum (whichever was lower) concentration of 
COPCs in fugitive dust facility wide (n = 20). 

• Assumed to be exposed to the upper-bound or maximum (whichever was lower) concentration of 
COPCs in surface soils inside the fence only (n = 11). 

' An oral cancer slope factor is not available for that chemical; hence, a risk estimate cannot be 
calculated. 

' Chromium VI was assumed to be I% of total chromium measured (see Section 5.1). 

C:\CHEMWASTE\HHR.AS.S\February 22, 1995 5-11 



TABLE 541 
CHEMICAL-SPECIFIC AND CUMULATIVE EXCESS LIFETIME CANCER RISK 
ESTIMATES FOR ALL THREE CURRENT RECEPTOR. GROUPS EXPOSED VIA 

INHALATION OF PARTICULATES ASSUMING REASONABLE MAXIMUM 
EXPOSURES 

Ou-site Security On-Site lncine,ation OD-Site Remediation 

Chemical Worker Worker Worker 

METALS 

Antimony NA• NA NA 

Beryllium Sx10·10 Sx10·10 8x10·11 

Cadmium 3xto·• 3xl0-9 6x10·10 

Chromium (totlll) NA NA NA 

Chromium VJb 2x10-1 2xlo-' 3xIO·' 

Copper NA NA NA 

Lead NA NA NA 

Mercury NA NA NA 

Selenium NA NA NA 

Silver NA NA NA 

Zinc NA NA NA 

ORGANICS 

Benzo(a)antbracene lx10·10 lxto-10 2xto·11 

Benzo(a)pyrene 3x10-10 3x10·'0 6x1Q•tl 

Benzo(b )fluoranthene 6xl0-11 6xl0·11 1x10-11 

Benzo(k)fluoranthene Sxl0- 11 Sx10·11 8xto·12 

Cbrysene Sx10·1
' SxIO·" 8x10·14 

I, 1-Dichloroethylene 3x10-u 3x10•1• 6xto·15 

Fiuoranthene NA NA NA 

Hexacblorobenzene 4xl0-10 4x10·10 7x10·11 

lndeno(l,2,3-cd)pyrene 5x1Ct11 Sx10·11 9xl0•ll 

Methylene chloride 2x10-n 2xl0·" 3xl0"14 

Phenanthrene NA NA NA 

Pyrene NA NA NA 

PATHWAY RISK 2x10.- 2xlo-' 4x10·• 

• An inhalation cancer slope factor is not available for that chemical; hence, a risk estimates could 
not be calculated; 

• Chromium VI was assumed to be 1 % of total chromium measured (see Section 5.1). 
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TABLE 5-7 
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR ALL THREE CURRENT 

RECEPTOR GROUPS AND COMPLETE EXPOSURE PATHWAYS 
ASSUMING REASONABLE MAXIMUM EXPOSURES 

Pathway Risk Pathway Risk 
Estimate for the Estimate for the 
Current On-Site Current On-Site 
Security Worker Incineration Worker 

PATHWAY 

Incidental Ingestion of Soil' 3xl0-7 (94%)· 6x10-7 (97%) 

Dermal Contact with Soilg 3x10·1
' (<I%) 3x10·1~ (<I%) 

Inhalation of Particulates' 2xlO"' (6%) 2xl0--t: (3%) 

CUMULATIVE RISK 3x10-1 6xI0·7 

• Percent contribution of that pathway to cumulative risk. 

• See Table 5-4. 

' See Table 5-5. 

' See Table 5-6. 
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Pathway Risi< 
Estimate for the 
Current On-Site 

Remediation Worker 

3x!0·7 (91 %) 

2x10·1 (9%) 

4x10-9 (< l %) 

SxtO·' 



TABLES-8 
CHEMICAL-SPECIFIC HAZARD QUOTIENTS AND CUMULATIVE HAZARD INDICES 

FOR THE HYPOTHETICAL FUTURE WORKER USING STANDARD DEFAULT 
EXPOSURE ASSUMPTIONS" 

Incidental !Bgeolioo Dmul Contact Inhalation of 
Chemical Of Soil with Soil Particulates 

METALS 

Antimony 0.02 1:x.10-11 NA' 

Beryllium 2xl0" 7xl0"14 NA 

Cadmium 0.008 4x10-12 NA 

Chromium (total) 7xl0" 3xJQ-lS NA 

Chromium vie 0.001 6x10-u NA 

Copper 6xl0" 3x10"13 NA 

Lead NA NA NA 

Mercury 4xl04 2xto·13 SxlO·' 

Selenium lx!O" Sxto·14 NA 

Silver 2xl0" lxt0-1
' NA 

Zinc 7xlo-' 3xl0·13 NA 

ORGANICS 

Benzo( a )a.nthracene NA NA NA 

Benzo(a)pyrene NA NA NA 

Benzo(b )fluoranthene NA NA NA 

Benzo(k)fluoranthene NA NA NA 

Chrysene NA NA NA 

1, 1-Dichloroethylene 3xl0·7 7xlQ·IS NA 

Fluorantbene 3xIO-' 2xl0·13 NA 

Hexachlorobenzene 0.001 3x10-12 NA 

lndeno(l ,2,3-<:<l)pyrene NA NA NA 

Methylene chloride 3x!O" 6x10-16 lxl0·12 

Phenanthrene NA NA NA 

Pyrene 2xlo-' 2x10·" NA 

PATHWAY ID 0.04 2x10-u Sx.10-1 

• Hypothetical future workers were assumed to be exposed 8 hours/day, 5 days/week, 250 
days/year, for 25 years (EPA, 1991a). Future workers were assumed to be exposed to COPCs in 
surface soil samples collected facility-wide (n = 20). 

• An oral reference dose is not available for that chemical; hence, a hazard quotient cannot be 
calculated. 

' Chromium VI was assumed to be l % total measured chromium (see Section 5.1). 
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TABLE 5-9 
CHEMICAL-SPECIFIC AND CUMULATIVE EXCESS LIFETIME CANCER RISK 

ESTIMATES FOR TIIB HYPOmETICAL FUTURE WORKER USING STANDARD 
DEFAULT EXPOSURE ASSUMPTIONS' 

lncidmtal Ingestion Denual Contact lnhalatioo of 
Cllemical of Soil with Soil Particulates 

METALS 

Antimony NA' NA NA 

Beryllium lx!O' 6x10·16 lxlO-' 

Cadmium NA NA lx!O' 

Chromium (total) NA NA NA 

Chromium VI" NA NA SxlO' 

Copper NA NA NA 

Lead NA NA NA 

Mercury NA NA NA 

Selenium NA NA NA 

Silver NA NA NA 

Zinc NA NA NA 

ORGANICS 

Benzo(a)anthracene 2x10-7 2xto-u 4xto·10 

Benzo(a)pyrene 4xl0' 4x10·1s 9xtQ•lO 

Benzo{b)fluoranthene 3x10-7 9xtQ•l6 2x10-10 

Benzo(k:)fluoranthene 3xl0-7 7x10·16 lx10·10 

Chrysene 9xl0-9 7x10-11 lxl0·11 

1, 1-Dichloroethylene 6x10-10 lx10•11 1x10-13 

Fluoranthene NA NA NA 

Hexachlorobenzene 6x10-7 lxIO·u 1x10-9 

Jndeno( 1,2,3-cd)pyrene lxlo-' lxJ0·1
' 1x10-10 

Methylene chloride 4xlQ·ll 1x10·19 6x10·13 

Phenanthrene NA NA NA 

Pyrene NA NA NA 

PATHWAY RISK 8xl0' 1x1Q•l4 7xl0' 

• Hypothetical future workers were assumed to be exposed 8 hours/day, 5 days/week, 250 days/year, for 
25 years (EPA, 1991a). Future workers were assumed to be exposed to soil COPCs in surface soils 
samples collected facility-wide (n = 20). 

• An slope factor is not available for that chemical; hence, a cancer risk estimate cannot be calculated. 

' Chromium VI was assumed to be 1 % of total measured chromium (see Section 5.1). 
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TABLE 5-10 
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR FUTIJRE 

WORKERS AND COMPLETE EXPOSURE PATHWAYS 
ASSUMING REASONABLE MAXIMUM EXPOSURES 

Pathway Risk Pathway Risk 
Estimate for the Estimate for the 

Worker Using Site- Future Worker Using 
Specific Exposure Standard Default 

Data Exposure Data• 

PATHWAY 

Incidental Ingestion of Soil 6xl0-7 (!17%)' Sx!O' (99%) 

Dermal Contact with Soil 3xIO·" (<I%) 1x10-14 (< J %) 

Inhalation of Particulates 2xl0-t1 (3%) 7xJo·• (1%) 

CUMULATIVE RISK 6x10-7 Sx!O' 

• See Table 5-9. 

b See Table 5-11. 

• Percent contribution of that pathway to cumulative risk. 
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TABLE5-H 
CHEMICAL-SPECIFIC HAZARD QUOTIENTS AND CUMULATIVE HAZARD INDICES 

FOR THE HYPOTHETICAL FUTURE WORKER USING SITE-SPECIFIC EXPOSURE 
ASSUMPTIONS" 

Incidental Ingestion Dermal Contact Inhalation of 
Chemical or Soil with Soil Particulates 

METALS 

Antimony 0.006 lxlO-n NA' 

Beryllium 4xl0"5 7x10--14 NA 

Cadmium 0.002 4xl0·12 NA 

Chromium (total) 2xlo-' 3xto·" NA 

Chromium Vic 8xio-s 6x10·13 NA 

Copper 2xlo-' 3x1Q•ll NA 

Lead NA NA NA 

Mercury lxlo-' 2xto·13 8xl0"7 

Selenium 3xl0-5 Sxto·14 NA 

Silver 6x10's lxl0·13 NA 

Zinc 2xlo-' 3x10·13 NA 

ORGANICS 

Benzo(a)anthracene NA NA NA 

Benzo(a)pyrene NA NA NA 

Benzo(b )fluoranthene NA NA NA 

Benzo(k)fluoranthene NA NA NA 

Chrysene NA NA NA 

l, 1-Dichloroethylene 7xlo-' 7xto·1
' NA 

Fluoranthene 7x!O-' 2x10-u NA 

Hexachlorobenzene 4xlo-' 3xto·12 NA 

lndeno(l,2,3-cd)pyrene NA NA NA 

Methylene chloride 7xI0·9 6xIO·'" lxt0·12 

Phenanthrene NA NA NA 

Pyrene 4xl0·' 2xlQ•ll NA 

PATHWAYfil 0.01 2x10·11 8x10·7 

• Hypothetical future workers were assumed to be exposed 8 hours/day, 5 days/week, 250 
days/year, for 8 years. Future workers were assumed to be exposed to COPCs in surface soil 
samples collected facility-wide (n = 20). 

• An oral reference dose is not available for that chemical; hence, a hazard quotient cannot be 
calculated. 

' Chromium VI was assumed to be 1 % total measured chromium (see Section 5.1). 
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TABLE 5-12 
CHEMICAL-SPECIFIC AND CUMULATIVE EXCESS LIFETIME CANCER RlSK 

FSrIMATES FOR THE HYPOTHETICAL FUTURE WORKER USING SITE-SPECIFIC 
EXPOSURE ASSUMPTIONS' 

Incidental Ingestion Dermal Contact IDbalalioo of 
Chemical of Soil with Soil Particulates 

METALS 

Antimony NA' NA NA 

Beryllium lxl0-7 2xl0--16 sx.10-10 

Cadmium NA NA 3x10-9 

Chromium (total) NA NA NA 

Chromium VI" NA NA 2xlo-' 

Copper NA NA NA 

Lead NA NA NA 

Mercury NA NA NA 

Selenium NA NA NA 

Silver NA NA NA 

Zinc NA NA NA 

ORGANICS 

Benzo(a)anthracene 2xlo-' 6xJ0·16 lxI0-10 

Benzo(a)pyrene 3xl0-7 lx10·15 3x}O·IO 

Benzo(b )fluoranthene 2xl0-1 3xlQ•l6 6x10·11 

Benzo(k:)fluoranthene 2xl041 2x10-16 5x10·11 

Chrysene 7xl0·10 2x10·18 Sxto·13 

1, 1-Dichloroethylene 4x10·11 4xto·11 3xl0·'• 

Fluoranthene NA NA NA 

Hexachlorobenzene SxlO..a sx.10-16 4xto·10 

lndeno(l,2,3-cd)pyrene lx10·7 3xJQ-l6 5x10-11 

Methylene chloride 3xIQ·13 3xt0·20 2xlQ•I) 

Phenanthrene NA NA NA 

Pyrene NA NA NA 

PATHWAY RISK 6x10-7 3xt0·" 2xlo-' 

Hypothetical future workers were assumed to be exposed 8 hours/day, 5 days/week, 250 days/year, for 
8 years. Future workers were assumed to be exposed lo COPCs in surface soil facility-wide (u = 20). 

• An slope factor is not available for that chemical; heuce, a cancer risk estimate cannot be calculated. 

• Chromium VI was assumed lo be 1 % of total measured chromium (see Section 5.1). 
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TABLE 5-13 
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR FUTURE WORKERS 

ASSUMING AVERAGE EXPOSURE CONDITIONS 

l'albway Risk 
Estimate for Ille 

Future Worker Using 
Standard Default 

Exposure Data 

PATHWAY 

Incidental Ingestion of Soil 3x!O" (>99%) 

Dermal Contact with Soil lxIO·" (<I%) 

Inhalation of Particulates 6xlO-' (<1%) 

CUMULATIVE RISK 3x10.6 

• Percent contribution of that pathway to cumulative risk. 
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6.0 QUALITATIVE UNCERTAINTY ANALYSIS 

Uncertainty analysis generally involves a qualitative discussion of the logic that leads to the 

selection and rejection of specific data, estimates, exposure factors and scenarios, and toxicity 

parameters (USEPA, 1992a). Reasons for addressing uncertainties in risk assessments include: 

Uncertain information from different sources of different quality must be 
combined. 

" Best estimates for exposure parameters frequently are inaccurate due to 
incomplete data for site-specific human behavioral patterns. 

Parameter uncertainty (i.e., default values may be significantly over or under­
estimate a true site-specific value). 

Sampling errors; i.e., small data sets may over or under estimate the true value. 

The major assumptions used in the HHRA are: 

Contaminant concentrations remain constant over the exposure period. 

Exposures remain constant over time. 

Selected intake rates and population characteristics used in this assessment 
(weight, lifespan, ingestion rates, etc.) are representative of the potentially 
exposed populations. 

The general sources of uncertainty associated with this assessment and the effect that these 

sources may have on estimated risks are outlined in Table 6-1. 

The following limitations and assumptions summarize the principal areas of uncertainty 

associated with the conclusions of the assessment of carcinogenic and non-carcinogenic health 

impacts from potential exposure to contamination at the CWMCS Chicago facility: 
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The principal sources of uncertainty associated with this exposure assessment 
stem from the conservative assumptions used to model the RME and average 
scenarios. It was assumed that current upper-bound and mean environmental 
concentrations were representative of the range of concentrations to which 
individuals are likely to be exposed. Since receptor-point concentrations cannot 
be precisely determined, these two scenarios were used to provide decision 
makers with a broader perspective on the true range of risks likely to be 
encountered by exposure to COPCs. 

In the evaluation of current and future exposures to contaminants, we assumed the 
environmental concentrations did not decrease over time. It was assumed that 
100% of the current concentrations (either the upper-bound or mean 
concentrations) were available for exposure. 

• The CSFs values used in this assessment are very conservative. As noted earlier, 
CSFs represent an upper-bound estimate of the probability that individual exposed 
to contaminants over a lifetime will develop cancer. This means that the true 
risks associated with exposure to contaminants at the CWMCS facility are 
certainly no greater than the estimated risk, perhaps as low as zero (EPA, 1992a). 

" In general, RID values represent an estimate of a chemical's potential toxicity 
with an uncertainty spanning one order of magnitude. RfDs may overestimate 
risk from soil ingestion due to the lower bioavailability of COPCs in soil versus 
toxicological testing matrices (e.g., com oil, water). 

" Uncertainties associated with identifying chemicals of concern include those 
connected with sampling environmental media and those related to the use of 
small data sets in the statistical evaluation of data. 

• The concentration of surface soil COPCs in air have been over-estimated. The 
approach outlined in Section 3.3.2 is conservative, since it assumes that all 
particulate matter in air above the site contains site-related chemicals only, and 
ignores precipitation and frozen soil conditions. Hence, the actual concentration 
of chemicals in air is expected to be substantially lower than the predicted 
concentration obtained using this approach. 

" Another potentially significant source of uncertainty is the lack of toxicity 
constants for all COPCs, particularly inhalation values. An inhalation RfC was 
available for only two of the COPCs for surface soils. This lack of toxicity data 
could underestimate risks, although this may not be substantial. Oral RfDs and 
inhalation RfCs are not available for the following PAHs: benzo(a)anthracene, 
BaP, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, indeno(l,2,3-
cd)pyrene, and phenanthrene. On the other hand, the inhalation pathway did not 
appear to be a major pathway of exposure. Similarly, the lack of oral RfDs and 
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CSFs could underestimate risks, although the magnitude of this source of 
uncertainty cannot be quantified. 

Health effects associated with exposure to lead were not evaluated in lhe same 
fashion as the other COPCs due to a lack of USEP A-approved slope factors and 
reference doses. 
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Animal-to-human 
extrapolations 

Exposure assumptions. 

Exposures assumed 
constant over time. 

TABLE 6-1 
General Uncertainty Factors 

- Continued -

Could conservatively 
over- or 
underestimate risk by 
two orders of 
magnitude (Cothern 
et al. 1985) 

May over- or 
underestimate risks. 

May over- or 
underestimate risks. 

Assumes that the bioavailability of a 
specific chemical in an animal test 
species administered via a specific 
route is identical to the bioavailability 
of that chemical in humans if 
administered by the same route. 

Assumptions regarding media intake, 
population characteristics, and 
exposure patterns may not accurately 
characterize exposures. 

Does not account for environmental 
fate, transport, or transfer that may 
alter concentration. 
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TABLE 6-1 

GENERAL UNCERTAJNTY FACTORS 

Use of cancer slope 
factors. 

Risks/doses within an 
exposure route assumed 
to be additive. 

Toxicity values derived 
primarily from animal 
studies. 

Toxicity values derived 
primarily from high 
doses; most exposures 
are at low doses. 

Toxicity values. 

Not all chemicals at the 
site have toxicity values. 

Chemicals of potential 
concern could act 
synergisticall y or 
antagonistically 

May overestimate 
risks by an order of 
magnitude (Cothern 
et al., 1985) 

May over- or 
underestimate risks. 

May over- or 
underestimate risks. 

May over- or 
underestimate risks. 

May over- or 
underestimate risks. 

May underestimate 
risks. 

May over- or 
underestimate by 
orders of magnitude 
(Cothern et al., 
1985) 
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Slopes are upper 95th percent 
confidence limits derived from the 
linearized model. Considered 
unlikely to underestimate true risk. 

Does not account for synergism or 
antagonism. 

Extrapolation from animal to humans 
may induce error due to differences 
in pharmacokinetics, target organs, 
and population variability. 

Assumes linearity at low doses. 
Tends to have conservative exposure 
assumptions. 

Not all values represent the same 
degree of certainty. AH are subject 
to change as new evidence becomes 
available. 

These chemicals are not addressed 
quantitatively. 

The assumption that all non­
carcinogenic chemicals of potential 
concern act additively may not 
accurately reflect chemical 
toxicological interactions. 
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CHEMWASTE BASELINE RISK ASSESSMENT - VERSION II 

CONCENTRATION OF METALS IN SURFACE SOILS SITE-WIDE (ug/kg micrograms per kilogram) 

- DATA FROM VALIDATION REPORTS (APPENDIX X) WERE GIVEN PRIMACY. 
·- ETC ORIGINALIABORATORYREPORTS WERE CONSULTED FOR RESOLUTION OF BMDL VALUES. 
- BMDL VALUES WERE ASSUMED TO BE EQUAL TO ONE-HALF THE SAMPLE QUANTITATION LIMIT. 

-- NON-DETECTS EQUAL TO ONE-HALF THE SOL (ug/kg = micrograms per kilogram) 

-ALL DATA WERE COLLECTED DURING PHASE II INVESTIGATIONS. 
-- DATA FOR SAMPLES S-11, S-12, AND S-13 WERE NOT USED IN THE RISK ASSESSMENT BUT ARE INCLUDED IN APPENDIX K. 

Antimoni Arsenic Be!}'.llium Cadmium Chromium Col?.2!:r Lead MerCU!)'. Nickel Selenium Silver Thallium 

SS-1 3500 5900 1200 4000 110000 43000 120000 120 20000 600 1200 600 

SS-2 3400 1100 2000 13000 968000 32000 39000 110 12000 1450 3500 550 

SS-3 23000 2600 1300 12000 1060000 36000 43000 47 26000 600 3300 600 

SS-4 3750 1300 1600 12000 1320000 52000 32000 50 12000 1600 3000 650 

SS-5 22000 2500 1300 12000 740000 44000 92000 110 14000 900 2400 1200 

SS-6 9500 7200 1500 4700 184000 49000 260000 150 24000 345 700 700 

SS-7 4700 30000 990 4200 92000 60000 200000 260 32000 390 800 800 

SS-8 5000 5100 710 2500 34000 34000 120000 160 19000 850 850 850 

SS-9 4150 15000 850 3400 44000 67000 140000 230 33000 700 700 700 

SS-10 3750 5400 1900 1700 27000 23000 44000 110 17000 315 650 650 

SS-14 19000 2100 1300 12000 864000 38000 48000 120 11000 550 2700 550 

SS-15 22000 1100 1400 10000 1060000 35000 41000 120 140000 550 3400 550 

SS-16 3450 1200 1500 55700 600000 78000 68000 46 71000 1450 3700 600 

SS-17 3550 3700 3400 3800 126000 43000 100000 150 17000 1500 600 600 

SS-18 9100 22000 2000 12000 803000 44000 66000 440 13000 600 2300 600 

SS-19 3650 18000 860 3300 42000 54000 290000 540 26000 1550 600 600 

SS-20 3550 4400 360 1500 8900 15000 11000 47 15000 295 600 600 

SS-21 3600 600 270 540 29000 16000 45000 250 7500 300 600 600 

SS-22 90000 4300 690 5000 157000 54000 1260000 130 11000 335 650 650 

SS-23 5500 9600 2000 4300 57000 32000 270000 230 13000 440 900 900 

Min 3400.0 600.0 270.0 540.0 8900.0 15000.0 11000.0 46.0 7500.0 295.0 600.0 550.0 

Max 90000.0 30000.0 3400.0 55700.0 1320000.0 78000.0 1260000.0 540.0 140000.0 1600.0 3700.0 1200.0 

Mean 12307.5 7155.0 1356.5 8882.0 416295.0 42450.0 164450.0 171.0 26675.0 766.0 1657.5 677.5 

STD 1%16.7 8006.5 708.0 11835.5 450975.4 15925.7 271412.4 128.2 30030.8 472.6 1206.6 156.8 

n 20 20 20 20 20 20 20 20 20 20 20 20 

UCL 19891.6 10250.4 1630.2 13457.8 590649.4 48607.1 269382.4 220.6 38285.4 948.7 2124.0 738.1 

%DET 85 100 100 100 100 100 100 90 100 60 100 30 
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CONCENTRATION OF ORGANICS IN SITE SURFACE SOILS SITE-WIDE (Mg/kg) 

--DATAFROMVALIDATIONREPORTS(APPENDIXX)WEREGNENPRIMACY . 
•• ETC ORIGINAL LABO RA TORY REPORTS WERE CONSULTED FOR RESOLUTION OF BMDL VALUES. 
- BMDL VALUES WERE ASSUMED TO BE EQUAL TO ONE-HALF TIIE SAMPLE QUANTITATION LIMIT. 

- NON-DETECI'S EQUAL TO ONE-HALF TIIE SOL (ug/k:g = micrograms per kilogram) 

•• ALL DATA WERE COLLECTED DURING PHASE II INVESTIGATIONS . 

•• DATA FOR SAMPLES S-11, S-12, AND S-13 WERE NOT USED IN TIIE RISK ASSESSMENT BUT ARE INCLUDED IN APPENDIX K. 

BA BaP B(b)Fl B(k)Fl Ch~ne Flouranth HCB 1(123)P Phenanthr P~ene MC BEHP Di-n-BP l,l-DCE TCE 

SS-1 1744 1450 2800 1450 1730 2910 1100 2150 1910 2480 1.65 6000 3209 1.65 1.1 

SS-2 2W 140 255 140 303 373 110 210 289 351 1.6 335 1680 1.6 1.1 
SS-3 404 305 606 314 524 833 115 220 1330 1010 l.65 276 2020 18.5 1.98 
SS-4 495 463 916 386 620 804 120 230 398 769 1.75 650 4000 1.75 1.2 
SS-5 1020 998 1240 762 1250 1960 275 529 1020 2010 1.65 302 1530 1.7 1.1 
ss~ 5500 1700 3300 1700 2360 4120 1300 2550 3180 3410 1.9 7000 7080 1.9 1.3 
SS-7 6000 1950 3750 1950 1950 2640 1500 2900 2400 2200 2.2 8000 2440 2.2 1.5 
SS-8 4500 2100 7550 2100 5770 9380 1600 3100 7733 7750 2.35 8500 850 R R 
SS-9 2068 1700 3300 1700 2530 5320 1300 2550 4082 4520 1.9 8400 793 1.9 1.3 

SS-10 4900 1550 3000 1550 1550 1740 3100 2300 3400 2050 1.75 6500 6500 1.75 3.7 

SS-14 195 145 275 145 264 354 110 215 194 332 1.6 325 1130 1.6 1.1 

SS-15 445 140 251 140 219 244 110 210 124 211 1.6 295 1750 14.3 1.1 

SS-16 261 328 448 145 374 489 110 215 234 425 11 329 2120 1.6 I.I 
SS-17 1040 1280 2450 1090 1230 1720 110 914 1010 1560 1.65 600 1810 1.65 1.1 
SS-18 4600 1450 3360 1740 1740 1282 1100 2580 1410 1576 1.65 7200 2588 1.65 1.1 

SS-19 3630 2760 3700 2230 4100 7870 132 2250 5012 6570 3.95 7200 1230 1.7 1.15 
SS-20 550 170 330 170 170 150 130 255 370 132 1.9 720 1340 1.9 1.3 
SS-21 4650 1500 2940 1500 1500 1300 1150 2200 19105 2250 1.65 6000 6000 1.65 1.15 
SS-22 2590 1650 3200 1650 2800 5070 1250 2450 5100 4000 1.85 404000 3600 5 1.25 

SS-23 2650 2175 4200 2200 3000 6070 1650 32.,0 6120 5180 2.45 9000 3320 2.45 1.65 
Min 195.0 140.0 251.0 140.0 170.0 150.0 110.0 210.0 124.0 132.0 1.6 276.0 793.0 1.7 1.1 

Max 6000.0 2760.0 7550.0 2230.0 5770.0 9380.0 3100.0 3250.0 19105.0 3.0 11.000 404000.0 7080.0 18.5 3.7 

Mean 2373.1 1197.7 2393.6 1153.1 1699.2 2731.5 818.6 1563.9 3221.1 2439.3 2.385 24081.6 2749.5 3.5 1.4 
STD 2027.1 806.9 1861.9 789.5 1446.5 2705.3 815.1 1183.4 4352.4 2181.4 2.1 89493.9 1865.6 4.7 0.7 

n 20 20 20 20 20 20 20 20 20 20 20 20 20 19 19 

UCL 3156.80 1509.65 3113.39 1458.35 2258.45 3777.37 1133.73 2021.42 4903.77 3282.68 3.20 58681.40 3470.76 5.38 1.66 
%DET 65 30 45 25 75 95 10 10 90 95 I! 35 80 10 ll 

R = Data were judged to be unrealiable in the data validation process and were not used in risk calculations. 
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CHEMWASTE BASELINE RISK ASSESSMENT - VERSION II 

CONCENTRATION OF METALS IN SURFACE SOILS SITE-WIDE (ug/kg micrograms per kilogram) 

-- DATA FROM VALIDATION REPORTS (APPENDIX X) WERE GIVEN PRIMACY. 
--ETC ORIGINALLABORATORYREPORTS WERE CONSULTED FOR RESOLUTION OFBMDL VALUES. 

-- BMDL VALUES WERE ASSUMED TO BE EQUAL TO ONE-HALF THE SAMPLE QUANTITATION LIMIT. 

--NON-DETECTS EQUAL TO ONE-HALF THE SOL (ug/kg = micrograms per kilogram) 

--ALL DATA WERE COLLECTED DURING PHASE II INVESTIGATIONS. 
-- DATA FOR SAMPLES S-11, S-12, AND S-13 WERE NOT USED IN THE RISK ASSESSMENT BUT ARE INCLUDED IN APPENDIX K. 

AntimonI Arsenic Beryllium cadmium Chromium eoe~r Lead Mercu!I Nickel Selenium Silver Thallium 

SS-1 3500 5900 1200 4000 110000 43000 120000 120 20000 600 1200 600 

SS-2 3400 1100 2000 13000 968000 32000 39000 110 12000 1450 3500 550 

SS-3 23000 2600 1300 12000 1060000 36000 43000 47 26000 600 3300 600 

SS-4 3750 1300 1600 12000 1320000 52000 32000 50 12000 1600 3000 650 

SS-5 22000 2500 1300 12000 740000 44000 92000 110 14000 900 2400 1200 

SS--0 9500 7200 1500 4700 184000 49000 260000 150 24000 345 700 700 

SS-7 4700 30000 990 4200 92000 60000 200000 260 32000 390 800 800 

SS-8 5000 5100 710 2500 34000 34000 120000 160 19000 850 850 850 

SS-9 4150 15000 850 3400 44000 67000 140000 230 33000 700 700 700 

SS-10 3750 5400 1900 1700 27000 23000 44000 110 17000 315 650 650 

SS-14 19000 2100 !300 12000 864000 38000 48000 120 )1000 550 2700 550 

SS-15 22000 1100 1400 10000 1060000 35000 41000 120 140000 550 3400 550 

SS-16 3450 1200 1500 55700 600000 78000 68000 46 71000 1450 3700 600 

SS-17 3550 3700 3400 3800 126000 43000 100000 150 17000 1500 600 600 

SS-18 9100 22000 2000 12000 803000 44000 66000 440 13000 600 2300 600 

SS-19 3650 18000 860 3300 42000 54000 290000 540 26000 1550 600 600 

SS-20 3550 4400 360 1500 8900 15000 11000 47 15000 295 600 600 

SS-21 3600 600 270 540 29000 16000 45000 250 7500 300 600 600 

SS-22 90000 4300 690 5000 157000 54000 1260000 130 11000 335 650 650 

SS-23 5500 9600 2000 4300 57000 32000 270000 230 13000 440 900 900 

Min 3400.0 600.0 270.0 540.0 8900.0 15000.0 11000.0 46.0 7500.0 295.0 600.0 550.0 

Max 90000.0 30000.0 3400.0 55700.0 1320000.0 78000.0 1260000.0 540.0 140000.0 1600.0 3700.0 1200.0 

Mean 12307.5 7155.0 1356.5 8882.0 416295.0 42450.0 164450.0 171.0 26675.0 766.0 1657.5 677.5 

STD 19616.7 8006.5 708.0 11835.5 450975.4 15925.7 271412.4 128.2 30030.8 472.6 1206.6 156.8 

n 20 20 20 20 20 20 20 20 20 20 20 20 

UCL 19891.6 10250.4 1630.2 13457.8 590649.4 48607.1 269382.4 220.6 38285.4 948.7 2124.0 738.1 

%DET 85 100 100 100 100 100 100 90 100 60 100 30 
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CONCENTRATION OF ORGANICS IN SITE SURFACE SOILS SITE-WIDE (Mg/kg) 

- DATA FROM VALIDATION REPORTS (APPENDIXX) WERE GIVEN PRIMACY. 
--ETC ORIGINAL LABORATORY REPORTS WERE CONSULTED FOR RESOLUTION OF BMDL VALUES. 
·- BMDL VALUES WERE ASSUMED TO BE EQUAL TO ONE-HALF TIIE SAMPLE QUANTITA TION LIMIT. 

- NON-DETECTS EQUAL TO ONB-HALFTIIE SOL (ug/kg = micrograms per kilogram) 

--ALL DATA WERECOLLECTEDDURINGPHASEIIINVESTIGATIONS. 

-- DATA FOR SAMPLES S-11, S-12, AND S-13 WERE NOT USED IN TIIE RISK ASSESSMENT BUT ARE INCLUDED IN APPENDIX K. 

BA BaP B(b)FI B(k)FI Ch~ne Flouranth HCB l(123)P Phenanthr P!!:ene MC BEHP Di-n-BP 1,1-DCE TCE 
SS-1 1744 1450 2800 1450 1730 2910 1100 2150 1910 2480 1.65 6000 3209 1.65 I.I 
SS-2 220 140 255 140 303 373 110 210 289 351 1.6 335 1680 1.6 1.1 

SS-3 404 305 606 314 524 833 115 220 1330 1010 1.65 276 2020 18.5 1.98 
SS-4 495 463 916 386 620 804 120 230 398 769 1.75 650 4000 1.75 1.2 
SS-5 1020 998 1240 762 1250 1960 275 529 1020 2010 1.65 302 1530 1.7 1.1 

SS-6 5500 1700 3300 1700 2360 4120 1300 2550 3180 3410 1.9 7000 7080 1.9 1.3 
SS-7 6000 1950 3750 1950 1950 2640 1500 2900 2400 2200 2.2 8000 2440 2.2 1.5 

SS-8 4500 2100 7550 2100 5770 9380 1600 3100 7733 7750 2.35 8500 850 R R 
SS-9 2068 1700 3300 1700 2530 5320 1300 2550 4082 4520 1.9 8400 793 1.9 1.3 
SS-10 4900 1550 3000 1550 1550 1740 3100 2300 3400 2050 1.75 6500 6500 1.75 3.7 
SS-14 195 145 275 145 264 354 110 215 194 332 1.6 325 1130 1.6 1.1 
SS-15 445 140 251 140 219 244 110 210 124 211 1.6 295 1750 14.3 1.1 
SS-16 261 328 448 145 374 489 110 215 234 425 11 329 2120 1.6 I.I 
SS-17 1040 1280 2450 1090 1230 1720 110 914 1010 1560 1.65 600 1810 1.65 1.1 
SS-18 4600 1450 3360 1740 1740 1282 1100 2580 1410 1576 1.65 7200 2588 1.65 1.1 
SS-19 3630 2760 3700 2230 4100 7870 132 2250 5012 6570 3.95 7200 1230 1.7 1.15 

SS-20 550 170 330 170 170 150 130 255 370 132 1.9 720 1340 1.9 1.3 
SS-21 4650 1500 2940 1500 1500 1300 1150 2200 19105 2250 1.65 6000 6000 1.65 1.15 
SS-22 2590 1650 3200 1650 2800 5070 1250 2450 5100 4000 1.85 404000 3600 5 1.25 
SS-2-1 2650 2175 4200 2200 3000 6070 1650 3250 6120 5180 2.45 9000 3320 2.45 1.65 
Min 195.0 140.0 251.0 140.0 170.0 150.0 110.0 210.0 124.0 132.0 1.6 276.0 793.0 1.7 1.1 
Max 6000.0 2760.0 7550.0 2230.0 5770.0 9380.0 3100.0 3250.0 19105.0 3.0 11.000 404000.0 7080.0 18.5 3.7 

Mean 2373.! 1197.7 2393.6 1153.1 1699.2 2731.5 818.6 1563.9 3221.l 2439.3 2.385 24081.6 2749.5 3.5 1.4 
STD 2027.1 806.9 1861.9 789.5 1446.5 2705.3 815.1 1183.4 4352.4 2181.4 2.1 89493.9 1865.6 4.7 0.7 

n 20 20 20 20 20 20 20 20 20 20 20 20 20 19 19 

UCL 3156.80 1509.65 3113.39 1458.35 2258.45 3777.37 1133.73 2021.42 4903.77 3282.68 3.20 58681.40 3470.76 5.38 1.66 
%DET 65 30 45 25 75 95 10 10 90 95 11 35 80 10 11 

R = Data were judged to be unrealiabte in the data validation process and were not used in risk calculations. 
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CONCENTRATION OF METALS IN SURFACE SOILS INSIDE THE FENCE (ug/kg) 

-- DATA FROM VALIDATION REPORTS (APPENDIX X) WERE GIVEN PRIMACY. 
-- ETC ORIGINAL LABORATORY REPORTS WERE CONSULTED FOR RESOLUTION OF BMDL VALUES. 

-- BMDL VALUES WERE ASSUMED TO BE EQUAL TO ONE-HALF THE SAMPLE QUANTITATION LIMIT. 

-- NON-DETECTS EQUAL TO ONE-HALF TIIE SQL (ug/kg = micrograms per kilogram) 
--ALL DATA WERE COLLECTED DURING PHASE II INVESTIGATIONS. 
-- DATA FOR SAMPLESS-1!, S-12, AND S-13 WERE NOT USED IN TIIE RISK ASSESSMENT BUT ARE INCLUDED IN APPENDIXK. 

Antimonl'. Arsenic BervUium Cadmium Chromium Col!~ Lead Mercu!l'. Nickel Selenium Silver Thallium Zinc 

SS-1 3500 5900 1200 4000 110000 43000 120000 120 20000 600 1200 600 251000 

SS-2 3400 1100 2000 13000 968000 32000 39000 llO 12000 1450 3500 550 67000 

SS-3 23000 2600 1300 12000 1060000 36000 43000 47 26000 600 3300 600 81000 

SS-4 3750 1300 1600 12000 1320000 52000 32000 50 12000 1600 3000 650 67000 

SS-5 22000 2500 1300 12000 740000 44000 92000 110 14000 900 2400 1200 110000 

SS-14 19000 2100 1300 12000 864000 38000 48000 120 11000 550 2700 550 92000 

SS-15 22000 1100 1400 10000 1060000 35000 41000 120 140000 550 3400 550 100000 

SS-16 3450 1200 1500 55700 600000 78000 68000 46 71000 1450 3700 600 110000 

SS-17 3550 3700 3400 3800 126000 43000 100000 150 17000 1500 600 600 220000 

SS-20 3550 4400 360 1500 8900 15000 11000 47 15000 295 600 600 40000 

SS-21 3600 600 270 540 29000 16000 45000 250 7500 300 600 600 82000 

Min 3400.0 600.0 270.0 540.0 8900.0 15000.0 11000.0 46.0 7500.0 295.0 600.0 550.0 40000.0 

Max 23000.0 5900.0 3400.0 55700.0 1320000.0 78000.0 120000.0 250.0 140000.0 1600.0 3700.0 1200.0 251000.0 

Mean 10072.7 240ll.l 1420.9 12412.7 625990.9 39272.7 58090.9 106.4 31409.1 890.5 2272.7 645.5 110909.1 

STD 9109.8 1653.8 826.7 15118.3 479489.9 17106.1 33004.4 60.8 40050.5 510.4 1270.5 186.4 65283.2 

n 11 11 1l 11 11 11 11 II 11 11 J1 11 11 

UCL 15049.8 3312.6 1872.5 20672.5 887954.7 48618.4 76122.5 139.6 53290.2 1169.3 2966.9 747.3 146575.8 

CONCENTRATION OF ORGANICS IN SURFACE SOILS INSIDE TIIE FENCE (ug/kg) 

BA Bal' B!!!)Fl B(k)Fl Ch~ne Flouranth HCB(a) 1(123)P Phenanth P~ne MC BEHP Di-n-BP 111-DCE TCE 

SS-1 1744 1450 2800 1450 1730 2910 0 2150 1910 2480 1.65 6000 3209 1.65 I.I 

SS-2 220 140 255 140 303 373 0 210 289 351 1.6 335 1680 1.6 I.! 

SS-3 404 305 606 314 524 833 0 220 1330 1010 1.65 276 2020 18.5 1.98 

SS-4 495 463 916 386 620 804 0 230 398 769 1.75 650 4000 1.75 1.2 

SS-5 1020 998 1240 762 1250 1960 275 529 1020 2010 1.65 302 1530 1.7 I.I 

SS-14 195 145 275 145 264 354 0 215 194 332 1.6 325 1130 1.6 l.l 

SS-15 445 140 251 140 219 244 0 210 124 211 1.6 295 1750 14.3 1.1 

SS-16 261 31.8 448 145 374 489 0 215 234 425 11 329 2120 1.6 I.I 

SS-17 1040 1280 2450 1090 1230 1720 0 914 1010 1560 1.65 600 1810 1.65 I.I 

SS-20 550 170 330 170 170 150 130 255 370 132 1.9 720 1340 1.9 1.3 

SS-21 4650 1500 2940 1500 1500 1300 1150 2200 19105 2250 1.65 6000 6000 1.65 1.15 

Min 195.0 140.0 251.0 140.0 170.0 150.0 0.0 210.0 124.0 132.0 1.6 276.0 1130.0 1.6 1.1 

Max 4650.0 1500.0 2940.0 1500.0 1730.0 2910.0 1150.0 2200.0 19105.0 2480.0 11.0 6000.0 6000.0 18.5 2.0 

Mean 1002.2 629.0 1137.4 567.5 744.0 1012.5 141.4 668.0 2362.2 1048.2 2.5 1439.3 2417.2 4.4 1.2 

STD 12%.2 5603 1073.0 541.9 571.5 872.3 345.7 775.6 5582.0 876.8 Z.8 2260.4 1455.2 6.0 0.3 

n 11 11 II II 11 II II 11 11 11 11 11 II 11 11 

UCL 1710.3 935.1 1723.6 863.5 1056.3 1489.0 330.2 1091.8 5411.8 1527.2 4.1 2674.2 3212.2 7.6 1.4 

( a) Hexachlorobenzene was not detected in any of the eight samples collected inside the fence. 
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CONTAMINANTS IN CLAY, PHASE II DATA ONLY, CWMCS CHICAGO INCINERATOR FACILITY 

--DATA FROM VALIDATION REPORTS (APPENDIXX) WERE GIVEN PRIMACY. 
-- ETC ORIGINAL LABORATORY REPORTS WERE CONSULTED FOR RESOLUTION OF BMDL VALUES. 
-- BMDL VALUES WERE ASSUMED TO BE EQUAL TO ONE-HALF TI-IE SAMPLE QUANTITATION LIMIT. 
-- NON-DETECTS EQUAL TO ONE-HALF TI-IE SQL (ug/kg = micrograms per kilogram) 

Sam2Ie Antimonx Arsenic Be!lll Cadmium Chromium Co~r Lead Mercu!l'. Nickel Selenium Silver Thallium Zinc BEHP TCE Phenan. Di-n-BP 

C-4-5 3650 8500 690 3100 18-000 21000 10000 49 25000 140 600 600 45000 41500 1.15 330 6910 

C-4-15 3750 16000 380 3400 8600 42000 24000 50 29000 310 600 600 50000 650 2.1 340 4090 

C-4-40 3350 11000 630 3400 15000 29000 31000 44.5 31000 280 550 550 59000 550 1.05 345 4460 

C-6-5 3700 9600 660 3300 17000 32000 16000 49 34000 305 600 600 63000 550 1.14 295 4660 

C-6-15 3500 16000 410 3700 8600 46000 23000 47 28-000 295 600 600 81000 600 1.1 320 '2840 

C-6-40 3300 11000 570 3400 14000 34000 16000 44 30000 275 550 550 55000 550 1.05 295 2020 

C-2-5 3550 6700 670 2900 17000 26000 13000 47.5 29000 295 600 600 54000 4810 !.l 320 6080 

C-2-15 3600 15000 440 3500 9300 50000 20000 48 32000 300 600 600 90000 9410 1.15 429 6580 

C-1-5 3650 8000 740 1400 18000 27000 14000 48.5 30000 305 600 600 48000 3870 1.15 325 2620 

C-1-15 3850 2900 870 1500 23000 25000 13000 50 35000 325 650 650 56000 7690 1.24 350 4350 

C-1-40 3450 11000 580 1900 14000 40000 21000 46 31000 290 600 1200 79000 7750 !.I 310 3070 

C-7-15 3550 12000 580 1800 16000 40000 24000 47.5 37000 295 600 1700 66000 10800 1.1 320 4250 

C-7-40 3350 8900 720 1800 17000 29000 21000 44.5 30000 280 550 1200 61000 7600 !.05 300 8240 

C-3-5 3600 9800 740 1800 17000 49000 23000 48 41000 300 600 600 58-000 6140 1.15 320 9540 

C-3-15 3500 13000 740 2000 17000 42000 24000 47 40000 295 600 1500 100000 7370 1.1 315 1900 

C-3-40 3300 9400 560 1800 13000 38000 21000 44 32000 275 550 550 64000 3870 1.05 295 17600 

C-7-5 3650 8200 730 1900 18-000 27000 16000 48.5 31000 305 600 600 56000 11000 1.15 330 3970 

C-5-5 3600 5100 760 1500 19000 23000 13000 100 27000 300 600 600 48-000 6640 1.15 320 3980 

C-5-15 3550 18-000 610 2000 11000 44000 22000 47.5 34000 295 600 1700 64000 4120 1.1 320 8510 

C-5-40 3350 10000 580 1900 14000 34000 20000 44.5 31000 280 550 550 80000 4450 1.05 300 15200 

C-2R-5 3650 5800 690 2800 18-000 23000 14000 48.5 28000 600 600 600 46000 512 1.15 155 4300 

C-2R-!5 3800 13000 350 2900 7700 37000 21000 50 23000 1600 650 650 53000 512 3.15 272 2690 

C-2R-40 3400 11000 460 7100 10000 36000 49000 45 41000 1400 550 550 53000 337 47.9 264 5810 

Min 3300.0 2900.0 350.0 1400.0 7700.0 21000.0 10000.0 44.0 23000.0 140.0 550.0 550.0 45000.0 337.0 I.I 155.0 1900.0 

Max 3850.0 18-000.0 870.0 7100.0 23000.0 50000.0 49000.0 100.0 41000.0 1600.0 650.0 1700.0 100000.0 41500.0 47.9 429.0 17600.0 

Mean 3550.0 10430.4 615.7 2643.5 14791.3 34521.7 20391.3 49.5 31695.7 406.3 591.3 780.4 62130.4 6142. 7 3.3 311.7 5811.7 

STD 157.4 3673.9 135.6 1238.0 3998.3 8675.3 7975.8 11.2 4704.3 354.l 28.8 382.5 14586.l 8490.3 9.7 46.7 3941.2 

n 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 

UCL 3606.2 11741.9 664.1 3085.4 16218.6 37618.6 23238.5 53.5 33375.0 532.7 601.6 917.0 67337.3 9173.5 6.8 328.4 7218.7 

%DET 4 100 100 100 100 100 100 48 100 65 65 74 100 11 39 100 
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CONTAMINANTS IN CIAY, PHASE IT DATA ONLY, CWMCS CHICAGO INCINERATOR FACIT.,ITY 

•• DATA FROM VALIDATION REPORTS (APPENDIX X) WERE GIVEN PRIMACY. 
•• ETC ORIGINAL LABORATORY REPORTS WERE CONSULTED FOR RESOLUTION OF BMDL VALUES. 
-BMDL VALUES WERE ASSUMED TO BE EQUAL TO ONE-HALF THE SAMPLE QUANTITATION LIMIT. 
-NON-DETECTS EQUAL TO ONE-HALF THE SQL (ug/kg = micrograms per kilogram) 

Samele Anlimonr Arsenic Be,:yll cadmium Chromium Copper Lead Mercu!I Nickel Selenium Silver Thallium Zinc BEHP TCE Phenan. Di-n-BP 
C-4-5 3650 8500 690 3100 18000 21000 10000 49 25000 140 600 600 45000 41500 1.15 330 6910 
C-4-15 3750 16000 380 3400 8600 42000 24000 50 29000 310 600 600 50000 650 2.1 340 4090 
C-4-40 3350 11000 630 3400 15000 29000 31000 44.5 31000 280 550 550 59000 550 1.05 345 4460 
C-6-5 3700 9600 660 3300 17000 32000 16000 49 34000 305 600 600 63000 550 1.14 295 4660 
C-6-15 3500 16000 410 3700 8600 46000 23000 47 28000 295 600 600 81000 600 1.1 320 2840 
C-6-40 3300 11000 570 3400 14000 34000 16000 44 30000 275 550 550 55000 550 1.05 295 2020 
C-2-5 3550 6700 670 2900 17000 26000 13000 47.5 29000 295 600 600 54000 4810 1.1 320 6080 
C-2-15 3600 15000 440 3500 9300 50000 20000 48 32000 300 600 600 90000 9410 1.15 429 6580 
C-1-5 3650 8000 740 1400 18000 27000 14000 48.5 30000 305 600 600 48000 3870 1.15 325 2620 
C-1-15 3850 2900 870 1500 23000 25000 13000 50 35000 325 650 650 56000 7690 1.24 350 4350 
C-1-40 3450 11000 580 1900 14000 40000 21000 46 31000 290 600 1200 79000 7750 1.1 310 3070 
C-7-15 3550 12000 580 1800 16000 40000 24000 47.5 37000 295 600 1700 66000 10800 1.1 320 4250 
C-7-40 3350 8900 720 1800 17000 29000 21000 44.5 30000 280 550 1200 61000 7600 1.05 300 8240 
C-3-5 3600 9800 740 1800 17000 49000 23000 48 41000 300 600 600 58000 6140 1.15 320 9540 
C-3-15 3500 13000 740 2000 17000 42000 24000 47 40000 295 600 1500 100000 7370 1.1 315 1900 
C-3-40 3300 9400 560 1800 13000 38000 21000 44 32000 275 550 550 64000 3870 1.05 295 17600 
C-7-5 3650 8200 730 1900 18000 27000 16000 48.5 31000 305 600 600 56000 11000 1.15 330 3970 
C-5-5 3600 5100 760 1500 19000 23000 13000 100 27000 300 600 600 48000 6640 1.15 320 3980 
C-5-15 3550 18000 610 2000 11000 44000 22000 47.5 34000 295 600 1700 64000 4120 I.I 320 8510 
C-5-40 3350 10000 580 1900 14000 34000 20000 44.5 31000 280 550 550 80000 4450 1.05 300 15200 
C-2R-5 3650 5800 690 2800 18000 23000 14000 48.5 28000 600 600 600 46000 512 1.15 155 4300 
C-2R-15 3800 13000 350 2900 7700 37000 21000 50 23000 1600 650 650 53000 512 3.15 272 2690 
C-ZR-40 3400 11000 460 7100 10000 36000 49000 45 41000 1400 550 550 53000 337 47.9 264 5810 
Min 3300.0 2900.0 350.0 1400.0 7700.0 21000.0 10000.0 44.0 23000.0 140.0 550.0 550.0 45000.0 337.0 1.1 155.0 1900.0 
Max 3850.0 18000.0 870.0 7100.0 23000.0 50000.0 49000.0 100.0 41000.0 1600.0 650.0 1700.0 ........ 41500.0 47.9 429.0 17600.0 
Mean 3550.0 10430.4 615.7 2643.5 14791.3 34521.7 20391.3 49.5 31695.7 406.3 591.3 780.4 62130.4 6142.7 3.3 311.7 5811.7 
STD 157.4 3673.9 135.6 1238.0 3998.3 8675.3 7975.8 I 1.2 4704.3 354.l 28.8 382.5 14586.1 8490.3 9.7 46.7 3941.2 
n 23 23 2.1 23 23 23 23 23 23 23 23 23 23 23 23 23 23 
UCL 3606.2 11741.9 664.1 3085.4 16218.6 37618.6 23238.5 53.5 33375.0 532.7 601.6 917.0 67337.3 9173.5 6.8 328.4 7218.7 
%DET 4 100 100 100 100 100 100 48 100 65 65 74 100 11 39 100 

~'QUATI"RO\CWMDATA4.WQ1 (8/1/94) 



RESULTS OF 1HE K-S 1EST DONE ON A SAMPLE SIZE OF 11 (SAMPLES INSIDE 1HE FENCE) 

Parameter Significan Nwnbero Mean Standard HorT 95%UCLfo1 

Chemical Distnbuti Level•• Samples (m1!/1<2i Deviation /u statistic Distribution 

A.ntimony none 0 (normal 11 10072.73 9109.79 1.81 15049.75 

Antimonv none 0.0 (!0"'10 11 8.827 0.91 2.84 23342.27 
Arsenic loirnormal 0.542 11 7.572 0.70 2.47 4285.28 

Bervllium normal 0.099 11 1420.909 826.66 1.81 1872.55 

Cadmium lomormal 0.052 11 8.848 1.25 3.51 60834.95 

Chromiu normal 0.173 11 625990.9 479489.88 1.81 887954.72 
... ____ r 

normal 0.206 11 39272.73 17106.09 1.81 48618.44 

Lead lomormal 0.422 11 10.8 0.66 2.41 100688.52 

Mercurv normal 0.109 11 106.364 60.82 1.81 139.59 

Nickel loonormal 0.107 11 9.91 0.87 2.77 62688.89 

Selenium loroormal 0.173 11 6.623 0.63 2.37 1467.68 

Silver normal 0.461 11 2272.727 1270.51 1.81 2966.85 

Thallium none 0.0 (norm 11 645.455 186.35 1.81 747.27 

Thallium none 0.0 (lo~no 11 6.443 0.22 1.88 733.62 

Zinc loonormal 0.128 11 11.485 0.52 2.21 160473.42 
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RESULTS OF THE K-S TEST DONE ON A SAMPLE SIZE OF U (SAMPLES INSIDE 1HE FENCE) 

Parameter Significan Numbero Mean Standard HorT 95%UCLfm 

Chemical Distributi Level•• Samples (mulb\ Deviation ( 111 statistic Distribution 

ISA lomormal 0.422 11 6.421 0.96 2.93 2356.72 

BaP loonormal 0.435 11 6.027 0.98 2.98 1699.51 
B(h\FI lmmormal 0.671 11 6.606 0.98 2.98 3016.96 

B(k)Fl lomormal 0.092 11 5.9 0.99 2.99 1515.58 

Chvrsene lomormal 0.3 11 6.313 0.83 2.70 1585.98 

Fluoranth lomormal 1 11 6.553 0.94 2.89 2567.66 

HCB none 0.0(norm 11 312.727 404.64 1.81 533.80 

HCB none 0.0 (loono 11 5.234 0.93 2.87 665.43 

I(123)P none 0.001 (nor 11 668 775.65 1.81 1091.76 

I(123)P none 0.001 (lo, 11 6.024 0.95 2.91 1542.39 

Phenanthr loonormal 0.36 11 6.506 1.41 3.87 10211.62 

Pvrene lomormal 0.842 11 6.546 1.02 3.05 3116.32 

MC none 0 (normal 11 2.518 2.81 1.81 4.06 

MC none 0 (loonor 11 0.683 0.57 2.28 3.52 

BEHP none 0 (normal 11 1439.273 2260.42 1.81 2674.23 

BEHP none 0.014 (lo~ 11 6.479 1.15 3.31 4207.81 

Di-n-BP loonormal 0.106 11 7.663 0.50 2.18 3400.43 

DCE none 0 (normal 11 4.355 6.03 1.81 7.65 

DCE none 0 (lornor 11 0.929 0.92 2.86 8.94 

T'CE none 0.001 (nor 11 1.212 0.26 1.81 1.36 

rCE none 0.002 (loo 11 0.176 0.18 1.85 1.34 
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RESULTS OF THE K-S TEST DONE ON A SAMPLE SIZE OF 20 (SAMPLES COLLECfED FACILITY· WIDE) 

Parameter Significan Numbero Mean Standard HorT 95%UCLfo1 
,..hemical Distributi Level•• Samnles (molku\ Deviation /u statistic Distribution 
Antimony none 0 (normal 20 12307.5 19616.66 1.73 19891.62 
Antimony none 0.002 (lo~ 20 8.856 0.93 2.50 18394.24 
Arsenic lornormal 0.933 20 8.328 1.10 2.74 15058.24 

Bervllium normal 0.493 20 1356.5 707.96 1.73 1630.21 
~dmium Joonormal 0.354 20 8.595 1.01 2.61 16526.90 
:'.hromiu lomormal 0.055 20 12.044 1.56 3.46 1977241.40 

Conner normal 0.814 20 42450 15925.73 1.73 48607.15 
..ead !01mormal 0.61 20 11.397 1.04 2.65 288498.23 

Mercurv loimormal 0.081 20 4.91 0.70 2.21 246.75 

Nickel loimormal 0.327 20 9.894 0.68 2.19 35237.46 

Selenium loanormal 0.181 20 6.468 0.60 2.10 1028.77 

Silver none 0 (normal 20 1657.5 1206.59 1.73 2123.99 
Silver none 0.007 (lo~ 20 7.15 0.74 2.26 2463.56 

Thallium none 0.001 /nor 20 677.5 156.84 1.73 738.14 
Thallium none 0.002 /lo~ 20 6.498 0.20 1.78 733.43 
Zinc lornormal 0.15 20 12.012 0.93 2.50 435219.86 
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RESULTS OF TIIB K-S TEST DONE ON A SAMPLE SIZE OF 20 (SAMPLES COLLECTED FACILITY-WIDE) 

Parameter Significan Numbero Mean Standard HorT 95%UCLfm 

Chemical Distributi Level** Samples (molko) Deviation tw statistic Distribution 

t>A lounormal 0.299 20 7.243 1.19 2.87 6193.68 

BaP normal 0.12 20 1197.7 806.86 1.73 1509.65 

B(l>)FI normal 0.431 20 2393.55 1861.89 1.73 3113.39 

B(k)FI none 0.042 (nor 20 1153.1 789.54 1.73 1458.35 

B(k)FI none 0 (loonor 20 6.631 1.10 2.74 2773.49 

ne normal 0.329 20 1699.4 1446.52 1.73 2258.45 

Fluoranth lomormal 1 20 7.342 1.21 2.90 7147.69 

HCB none 0.002 /nor 20 818.6 815.10 1.73 1133.73 

r!CB none 0 /lo=or 20 6.053 1.28 3.01 2322.52 

1(123\P none 0.004 (nor 20 1563.9 1183.39 1.73 2021.42 

I(123)P none 0 (lognor 20 6.859 1.17 2.85 4070.47 

>henanthr loanormal 0.596 20 7.292 1.40 3.20 10918.64 

Pyrene lornormal 0.132 20 7.292 1.18 2.86 6354.01 

MC none 0 (normal' 20 2.385 2.10 1.73 3.20 

MC none 0 (loonor 20 0.719 0.45 1.98 2.79 

BEHP none 0 (normal 20 24081.6 89493.94 1.73 58681.40 

BEHP none 0.005 (Jog 20 7.787 1.91 4.05 87644.44 

Di-n-BP Joanormal 1 20 7.722 0.64 2.14 3791.19 

DCE none 0 (normal 20 3.497 4.66 1.73 5.30 

DCE none 0 (lognor 20 0.863 0.73 2.24 4.50 

TCE none 0 (normal 20 1.383 0.61 1.73 1.62 

TCE none 0 (lornor 20 0.27 0.30 1.84 1.55 
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CHEMWASTE BASEUNE RISK ASSESSMENT - VERSION IT 

CONCENTRATION OF METALS IN SURFACE SOILS SITE-WIDE (Mg/kg micrograms per kilogram) 

-- DATA FROM VALIDATION REPORTS (APPENDIX X) WERE GIVEN PRIMACY. 
-ETC ORIGINAL LABORATORY REPORTS WERE CONSULTED FOR RESOLUTION OFBMDL VALUES. 
-- BMDL VALUES WERE ASSUMED TO BE EQUAL TO ONE-HALF THE SAMPLE QUANTITATION LIMIT. 
-- NON-DETECT AND BMDL DATA POINTS ARE DESIGNATED WITH A "U" F1AG. 
-- NON-DETECT AND BMDL VALUES ARE ENTERED AS ONE-HALF THE SQL (ug/kg = micrograms per ki1ogram) 

Antimonx Arsenic Be!)'.llium Cadmium Chromium Coe~r Lead Mercu!)'. Nickel Selenium Silver 
SS-1 3500 5900 1200 4000 110000 43000 120000 120 20000 600 1200 
SS-2 3400 1100 2000 13000 968000 32000 39000 110 12000 1450 3500 
SS-3 23000 2600 1300 12000 1060000 36000 43000 47 26000 600 3300 
SS-4 3750 1300 1600 12000 1320000 52000 32000 50 12000 1600U 3000 
SS-5 22000 2500 1300 12000 740000 44000 92000 110 14000 900 2400 
SS-6 9500 7200 1500 4700 184000 49000 260000 150 24000 345 700 
SS-7 4700U 30000 990 4200 92000 60000 200000 260 32000 390 800 
SS-8 sooou 5100 710 2500 34000 34000 120000 160 19000 850 850 
SS-9 4150U 15000 850 3400 44000 67000 140000 230 33000 700 700 
SS-10 3750U 5400 1900 1700 27000 23000 44000 110 17000 315 650 
SS-14 19000 2100 1300 12000 864000 38000 48000 120 11000 550 2700 
SS-15 22000 1100 1400 10000 1060000 35000 41000 120 140000 550 3400 
SS-16 3450U 1200 1500 55700 600000 78000 68000 46U 71000 1450U 3700 
SS-17 3550 3700 3400 3800 126000 43000 100000 150 17000 1500 600 
SS-18 9100 22000 2000 12000 803000 44000 66000 440 13000 600 2300 
SS-19 3650U 18000 860 3300 42000 54000 290000 540 26000 1550U 600 
SS-20 3550 4400 360 1500 8900 15000 11000 47U 15000 295 600 
SS-21 3600 600 270 540 29000 16000 45000 250 7500 300 600 
SS-22 90000 4300 690 5000 157000 54000 1260000 130 11000 335 650 
SS-23 5500 9600 2000 4300 57000 32000 270000 230 13000 440 900 
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Thallium Zinc 
600 251000 

550U 67000 
600U 81000 
650U 67000 
1200U 110000 

700 481000 
800 220000 
850 150000 
700 514000 
650 81000 
550 92000 
550 100000 

600U 110000 
600 220000 
600 130000 
600 293000 
600 40000 
600 82000 

650U 1570000 
900U 744000 



CONCENTRATION OF ORGANICS IN SITE SURFACE SOILS SITE-WIDE (Mg/kg) 

--DATAFROMVALIDATIONREPORTS(APPENDIXX)WEREGIVENPRIMACY. 
--ETC ORIGINAL LABORATORY REPORTS WERE CONSULTED FOR RESOLUTION OF BMDL VALVES. 
-- BMDL VALVES WERE ASSUMED TO BE EQUAL TO ONE-HALF THE SAMPLE QUANTITATION LIMIT. 
-NON-DETECT AND BMDLDATA POINTS ARE DESIGNATED WITH A "U" FLAG. 
-- NON-DETECT AND BMDL VALUES ARE ENTERED AS ONE-HALF THE SQL (ug/kg = micrograms per kilogram) 

BA BaP B(b)FI B(k)FI Ch~ne Flouranth HCB 1(123)P Phenanth Pr!:ene MC BEHP Di-n-BP 1,1-DCE TCE 

SS-1 1744 1450U 2800U 1450U 1730 2910 llOOU 2150U 1910 2480 1.65 U 6000U 3209 1.65 U 1.1 

SS-2 220 140U 255 140U 303 373 HOU 210U 289 351 1.6 U 335 1680 1.6U 1.1 

SS-3 404 305 606 314 524 833 115U 220U 1330 1010 1.65U 276 2020 18.5 1.98 

SS-4 495 463 916 386 620 804 120U 230U 398 769 1.75U 650U 4000 l.75U 1.2 

SS-5 1020 998 1240 762 1250 1960 275 529 1020 2010 l.65U 302 1530 l.7U 1.1 

SS-6 5500U 1700U 3300U 1700U 2360 4120 1300U 2550U 3180 3410 l.9U 7000U 7080U l.9U 1.3 

SS-7 6000U 1950U 3750U 1950U 1950U 2640 1500U 2900U 2400 2200 2.2U 8000U 2440U 2.2U 1.5 

SS-8 4500 2100U 7550 2100U 5770 9380 1600U 3100U 7733 U 7750 2.35U 8500U 850 R R 

SS-9 2068 1700U 3300U 1700U 2530 5320 1300U 2550U 4082 4520 !.9U 8400U 793 1.9U 1.3 

SS-10 4900U 1550U 3000U !550U 1550U 1740 3100 2300U 3400 2050 1.75 U 6500U 6500U !.75U 3.7 

SS-14 195 145U 275U 145U 264 354 ll0U 215U 194 332 1.6 U 325 1130 l.6U 1.1 

SS-15 445U 140U 251 140U 219 244 ll0U 210U 124 211 1.6 U 295 1750 14.3 1.1 

SS-16 261 328 448 145U 374 489 ll0U 215U 234 425 11 329 2120 l.6U 1.1 

SS-17 1040 1280 2450 1090 1230 1720 ll0U 914 1010 1560 1.65 U 600U 1810 1.65 U 1.1 

SS-18 4600U 1450U 3360U 1740U 1740U 1282 llOOU 2580U 1410 1576 !.65U 7200U 2588 1.65 U 1.1 

SS-19 3630 2760 3700 2230 4100 7870 !32U 2250U 5012 6570 3.95 7200U 1230U !.7U 1.15 

SS-20 550U 170U 330U 170U 170U 150 130U 255U 370U 132 J.9U 720U 1340 1.9U 1.3 

SS-21 4650U 1500U 2940U 1500U 1500U 1300U 1150U 2200U 19105 2250 !.65U 6000U 6000U 1.65U 1.15 

SS-22 2590 !650U 3200U 1650U 2800 5070 1250U 2450U 5100 4000 l.85U 404000 3600 SU 1.25 

SS-23 2650 2175U 4200U 2200U 3000 6070 1650U 3250U 6120 5180 2.45U 9000U 3320 2.45U 1.65 

R = Data were judged to he unrealiable in the data validation process and were not used in risk calculations. 
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CONTAMINANTS IN CLAY, PHASE II DATA ONLY, CWMCS CHICAGO INCINERATOR FACILITY 

-- DATA FROM V AUDATION REPORTS (APPENDIX X) WERE GIVEN PRIMACY. 
-- ETC ORIGINAL LABORATORY REPORTS WERE CONSULTED FOR RESOLUTION OF BMDL VALUES. 
-- BMDL VALUES WERE ASSUMED TO BE EQUAL TO ONE-HALF THE SAMPLE QUANTITATION LIMIT. 
-- NON-DETECT AND BMDL DATA POINTS ARE DESIGNATED WITH A "U" FLAG. 
-- NON-DETECT AND BMDL VALUES ARE ENTERED AS ONE-HALF THE SOL (ug/kg = micrograms per kilogram) 

Samele Antimonl'. Arsenic Beryll Cadmium Chromium Co~r Lead Mercu!)'. Nickel Selenium Silver Thallium Zinc BEHP TCE Phenan. Di-n-BP 

C-4-5 3650U 8500 690 3100 18000 21000 10000 49U 25000 140 600U 600U 45000 41500 1.15 330 6910 

C-4-15 3750U 16000 380 3400 8600 42000 24000 sou 29000 310 600U 600 50000 650 2.1 340 4090 

C-4-40 3350U 11000 630 3400 15000 29000 31000 44.5U 31000 280 550 550 59000 550 1.05 345 4460 

C-6-5 3700U 9600 660 3300 17000 32000 16000 49U 34000 305 600U 600 63000 550 1.14 295 4660 

C-6-15 3500U 16000 410 3700 8600 46000 23000 47U 28000 295 600 600 81000 600 1.1 320 2840 

C-6-40 3300U 11000 570 3400 14000 34000 16000 44U 30000 275 550 550U 55000 550 1.05 295 2020 

C-2-5 3550U 6700 670 2900 17000 26000 13000 47.5U 29000 295U 600 600 54000 4810 1.1 320 6080 

C-Z.15 3600U 15000 440 3500 9300 50000 20000 48U 32000 300 600U 600 90000 9410 1.15 429 6580 

C-1-5 3650U 8000 740 1400 18000 27000 14000 48.5 30000 305 600 600U 48000 3870 1.15 325 2620 

C-1-15 3850U 2900 870 1500 23000 25000 13000 50 35000 325 650 650 56000 7690 1.24 350 4350 

C-1-40 3450U 11000 580 1900 14000 40000 21000 46 31000 290 600 1200 79000 7750 1.1 310 3070 

C-7-15 3550U 12000 580 1800 16000 40000 24000 47.5 37000 295 600U 1700 66000 10800 1.1 320 4250 

C-7-40 3350U 8900 720 1800 17000 29000 21000 44.5 30000 280 550 1200 61000 7600 1.05 300 8240 

C-3-5 3600U 9800 740 1800 17000 49000 23000 48 41000 300 600 600 58000 6140 1.15 320 9540 

C-3-15 3500U 13000 740 2000 17000 42000 24000 47U 40000 295 600 1500 100000 7370 1.1 315 1900 

C-3-40 3300U 9400 560 1800 13000 38000 21000 44 32000 275U 550 550 64000 3870 1.05 295 17600 

C-7-5 3650U 8200 730 1900 18000 27000 16000 48.5 31000 305U 600 600 56000 11000 1.15 330 3970 

C-5-5 3600U 5100 760 1500 19000 23000 13000 JOO 27000 300 600 600U 48000 6640 1.15 320 3980 

C-5-15 3550U 18000 610 2000 11000 44000 22000 47.5 34000 295 600 1700 64000 4120 1.1 320 8510 

C-5-40 3350U 10000 580 1900 14000 34000 20000 44.5 31000 280 550 550 80000 4450 1.05 300 15200 

C-2R-5 3650 5800 690 2800 18000 23000 14000 48.5U 28000 600 600 600 46000 512 1.15 155 4300 

C-2R-!5 3800U 13000 350 2900 7700 37000 21000 sou 23000 !600U 650 650 53000 512 3.15 272 2690 

C-2R-40 3400U 11000 460 7100 10000 36000 49000 45 41000 1400U 550 550 53000 337 47.9 264 5810 
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RESULTS OF THE K-S IBST DONE ON A SAMPLE SIZE OF 11 (SAMPLES INSIDE THE FENCE) 

Parameter Significan Numbero Mean Standard HorT 95%UCLfor 

Chemical Distributi Level** Samnles (molb\ Deviation (u statistic Distribution 

Antimonv none 0 (normal 11 10072.73 9109.79 1.81 15049.75 

Antimonv none 0.0 (loano 11 8.827 0.91 2.84 23342.27 

Arsenic lo=ormal 0.542 11 7.572 0.70 2.47 4285.28 

Bervllium normal 0.099 11 1420.909 826.66 1.81 1872.55 

Cadmium ioonormal 0.052 11 8.848 1.?5 3.51 60834.95 

Chromiu normal 0.173 11 625990.9 479489.88 1.81 887954.72 

Cooner normal 0.206 11 39272.73 17106.09 1.81 48618.44 

Lead loonormal 0.422 11 10.8 0.66 2.41 100688.52 

Mercurv normal 0.109 11 106.364 60.82 1.81 139.59 

Nickel io'"'ormal 0.107 11 9.91 0.87 2.77 62688.89 

Selenium loonormal 0.173 11 6.623 0.63 2.37 1467.68 

Silver normal 0.461 11 2272.727 1270.51 1.81 2966.85 

FThallium none 0.0 (norm 11 645.455 186.35 1.81 747.27 

Thallium none 0.0 (lo•no 11 6.443 0.22 1.88 733.62 

Zinc loonormal 0.128 11 11.485 0.52 2.21 160473.42 
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RESULTS OF TIIE K-S lEST DONE ON A SAMPLE SIZE OF 11 (SAMPLES INSIDE TIIE FENCE) 

Parameter Significan Numbero Mean Standard HorT 95%UCLfm 

Chemical Distributi Level•• Samoles (mallrn\ Deviation / m statistic Distribution 

BA loimormal 0.422 11 6.421 0.96 2.93 2356.72 

BaP lomormal 0.435 11 6.027 0.98 2.98 1699.51 

BlhlFl loanormal 0.671 11 6.606 0.98 2.98 3016.% 

B(k)FI loimormal 0.092 11 5.9 0.99 2.99 1515.58 

Chvrsene loonormal 0.3 11 6.313 0.83 2.70 1585.98 

Fluoranth loenormal 1 11 6.553 0.94 2.89 2567.66 

HCB none 0.0 /norm 11 312.727 404.64 1.81 533.80 

HCB none 0.0 (loono 11 5.234 0.93 2.87 665.43 

I(123)P none 0.001 /nor 11 668 775.65 1.81 1091.76 

I(123)P none 0.001 (102 11 6.024 0.95 2.91 1542.39 

Phenanthr Joonormal 0.36 11 6.506 1.41 3.87 10211.62 

l'yrene loimormal 0.842 11 6.546 1.02 3.05 3116.32 

MC none 0 /normal 11 2.518 2.81 1.81 4.06 

MC none 0 /loenor 11 0.683 0.57 2.28 3.52 

BEHP none 0 (normal 11 1439.273 2260.42 1.81 2674.23 

BEHP none 0.014 (lo• 11 6.479 1.15 3.31 4207.81 

Di-n-BP loanormal 0.106 11 7.663 0.50 2.18 3400.43 

DCE none 0 /normal 11 4.355 6.03 1.81 7.65 

DCE none 0 (loenor 11 0.929 0.92 2.86 8.94 

rCE none 0.001 /nor 11 1.212 0.26 1.81 1.36 

TCE none 0.002 /lo• 11 0.176 0.18 1.85 1.34 
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RESULTS OFTIIBK-S TEST DONE ON A SAMPLE SIZE OF 20 (SAMPLES COLLECTED FACILITY-WIDE) 

Parameter Significan Numbero Mean Standard HorT 95%UCLfm 

Chemical Distributi Level** Samples (molko\ Deviation ( u statistic Distribution 

Antimonv none 0 (normal 20 12307.5 19616.66 1.73 19891.62 

Antimony none 0.002 (!02 20 8.856 0.93 2.50 18394.24 

Arsenic loo-normal 0.933 20 8.328 1.10 2.74 15058.24 

Bervllium normal 0.493 20 1356.5 707.96 1.73 1630.21 

Cadmium loonormal 0.354 20 8.595. 1.01 2.61 16526.90 

Chromiu loanormal 0.055 20 12.044 1.56 3.46 1977241.40 

r normal 0.814 20 42450 15925.73 1.73 48607.15 

Lead loonormal 0.61 20 11.397 1.04 2.65 288498.23 

Mercurv Joonormal 0.081 20 4.91 0.70 2.21 246.75 

Nickel lornormal 0.327 20 9.894 0.68 2.19 35237.46 

Selenium l02normal 0.181 20 6.468 0.60 2.10 1028.77 

Silver none 0 (normal 20 1657.5 1206.59 1.73 2123.99 

Silver none 0.007 (!02 20 7.15 0.74 2.26 2463.56 

Thallium none 0.001 (nor 20 677.5 156.84 1.73 738.14 

Thallium none 0.002 (102 20 6.498 0.20 1.78 733.43 

Zinc lornormal 0.15 20 12.012 0.93 2.50 435219.86 
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RESULTS OF TIIB K-S 1EST DONE ON A SAMPLE SIZE OF 20 (SAMPLES COLLECTED FACILITY-WIDE) 

Parameter Significan Numbero Mean Standard HorT 95%UCLfrn 

Chemical Distributi Level** Samoles (moth\ Deviation f m statistic Distribution 

BA lomormal 0.299 20 7.243 1.19 2.87 6193.68 

BaP normal 0.12 20 1197.7 806.86 1.73 1509.65 

B/b\FI normal 0.431 20 2393.55 1861.89 1.73 3113.39 

Blk\FI none 0.042 /nor 20 1153.1 789.54 1.73 1458.35 

B(k)FI none 0 (lornor 20 6.631 1.10 2.74 2773.49 

Chvrsene normal 0.329 20 1699.2 1446.52 1.73 2258.45 

Fluoranth Joonormal 1 20 7.342 1.21 2.90 7147.69 

HCB none 0.002 (nor 20 818.6 815.10 1.73 1133.73 

HCB none 0 (loonor 20 6.053 1.28 3.01 2322.52 

Il123)P none 0.004 (nor 20 1563.9 1183.39 1.73 2021.42 

I(123)P none 0 (lo•nor 20 6.859 1.17 2.85 4070.47 

Phenanthr loimormal 0.596 20 7.292 1.40 3.20 10918.64 

Pvrene lounormal 0.132 20 7.292 1.18 2.86 6354.01 

MC none 0 (normal 20 2.385 2.10 1.73 3.20 

MC none 0 (lo•nor 20 0.719 0.45 1.98 2.79 

BEHP none 0 (normal 20 24081.6 89493.94 1.73 58681.40 

BEHP none 0.005 (lo• 20 7.787 1.91 4.05 87644.44 

Di-n-BP loonormal 1 20 7.722 0.64 2.14 3791.19 

DCE none 0 (normal 20 3.497 4.66 1.73 5.30 
DCE none 0 (loonor 20 0.863 0.73 2.24 4.50 

TCE none 0 (normal 20 1.383 0.61 1.73 1.62 

TCE none 0 (lornor 20 0.27 0.30 1.84 1.55 
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EVALUATION OF CONTAMINANTS IN CIA Y, PHASE II DATA ONLY, CWMCS CHICAGO INCINERATOR FACILITY 

VALIDATED DATA 

METALS (Mg/kg = micrograms per kilogram) 

Samele Antimoni Arsenic Be!J!II Cadmium Chromiu Coe~r Lead MercuEI Nickel Selenium Silver Thallium Zinc BEHP TCE Pbenan. Di-n-BI' 
C-4-5 3650 8500 690 3100 18000 21000 10000 49 25000 140 600 600 45000 41500 1.3 330 6910 
C-4-15 3750 16000 380 3400 8600 42000 24000 50 29000 310 600 1000 50000 650 2.1 330 4660 
C-4-40 3350 11000 630 3400 15000 29000 31000 44.5 31000 210 280 580 59000 550 1.05 345 4460 
C-<i-5 3700 9600 660 3300 17000 32000 16000 49 34000 140 600 500 63000 600 1.14 357.5 4090 
C-<i-15 3500 16000 410 3700 8600 46000 23000 47 28000 530 380 910 81000 600 1.14 330 2840 
C-<i-40 3300 11000 570 3400 14000 34000 16000 44 30000 150 240 710 55000 550 1.05 302.5 2020 
C-2-5 3550 6700 670 2900 17000 26000 13000 47.5 29000 295 280 500 54000 7370 l.14 330 9540 
C-2-15 3600 15000 440 3500 9300 50000 20000 48 32000 230 600 800 90000 3870. 1.14 429 1900 
C-1-5 3650 8000 740 1400 18000 27000 14000 68 30000 270 480 660 48000 11000 1.14 330 17600 
C-1-15 3850 2900 870 1500 23000 25000 13000 62 35000 240 460 650 56000 6640 1.24 357.5 3970 
C-1-40 3450 11000 580 1900 14000 40000 21000 74 31000 220 470 1200 79000 4120 1.05 290 3980 
C-7-15 3550 12000 580 1800 16000 40000 24000 67 37000 140 430 1700 66000 4450 1.14 300 8510 
C-7-40 3350 8900 720 1800 17000 29000 21000 53 30000 280 550 1200 61000 1.14 302.5 15200 
C-3-5 3600 9800 740 1800 17000 49000 23000 48 41000 180 270 870 58000 1.14 270 1200 
C-3-15 3500 13000 740 2000 17000 42000 24000 40 40000 260 390 1500 100000 1.05 330 
C-3-40 3300 9400 560 1800 13000 38000 21000 48 32000 250 390 890 64000 1.14 330 
C-7-5 3650 8200 730 1900 18000 27000 16000 68 31000 250 370 700 56000 1.14 330 
C-5-5 3600 5100 760 1500 19000 23000 13000 100 27000 180 290 500 48000 1.14 330 
C-5-15 3550 18000 610 2000 11000 44000 22000 57 34000 380 430 1700 64000 1.14 250 
C-5-40 3350 10000 580 1900 14000 34000 20000 54 31000 130 370 940 80000 1.14 330 
C-2R-5 1500 5800 690 2800 18000 23000 14000 48.5 28000 290 550 570 46000 1.14 155 
C-2R-15 3800 13000 350 2900 7700 37000 21000 50 23000 1600 640 980 53000 1.33 272 
C-2R-40 3400 11000 460 7100 10000 36000 49000 54 41000 1400 730 750 53000 47.9 264 
Min 1500.0 2900.0 350.0 1400.0 7700.0 21000.0 10000.0 40.0 23000.0 130.0 240.0 500.0 45000.0 550.0 1.1 155.0 1200.0 
Max 3850.0 18000.0 870.0 7100.0 23000.0 50000.0 49000.0 100.0 41000.0 1600.0 730.0 1700.0 100000.0 41500.0 47.9 429.0 17600.0 
Mean 3456.5 10430.4 615.7 2643.5 14791.3 34521.7 20391.3 55.2 31695.7 351.1 452.2 887.4 62130.4 6825.0 3.2 312.8 6205.7 
STD 454.1 3673.9 135.6 1238.0 3998.3 8675.3 7975.8 13.2 4704.3 374.6 136.7 359.6 14586.1 11426.4 9.7 51.0 4%1.l 
n 23 23 23 23 23 23 23 23 23 23 23 23 23 12 23 23 14 
UCL 3618.6 11741.9 664.1 3085.4 16218.6 37618.6 23238.5 59.9 33375.0 484.8 501.0 1015.8 67337.3 10904.0 6.7 331.0 7976.7 
%DET 4 100 100 100 100 100 100 48 100 65 65 74 100 11 39 100 
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APPENDIX B 

SPREADSHEET CALCULATIONS 

OF RM:E AND AVERAGE INTAKES 

FOR CURRENT AND FUTURE RECEPTORS 



CWMCS CHICAGO INCINERATOR FACILITY HUMAN HEALTII RISK ASSESSMENT 

1. RME INHALATION OF PARTICULATES BY CURRENT REMEDIATION WORKERS 

CFD = UPPER 0 BOUND or MAXIMUM concentration of COPCs in fugitive dust facility-wide (n = 20), whichever was lower) 

CFD RR ET EF ED BW AT 

CHEMICAL (mg/m3) (m3/d) (hr/d) (d/yr) (yrs) (kg) (days) 

Antimony 2.9E--08 2.5 10 300 1 70 365 

Beryllium 2.4E--09 2.5 10 300 1 70 365 

Cadmium 2.4E--08 2.5 10 300 1 70 365 

Chromium (h) l.9E-06 2.5 10 300 1 70 365 

Chromium VI (c) l.9E-08 2.5 10 300 I 70 365 

Ccpper 7.lE-08 2.5 10 300 I 70 365 

Lead 4.2E-07 2.5 10 300 1 70 365 

Mercury 3.7E-10 2.5 10 300 1 70 365 

Selenium l.SE--09 2.5 10 300 1 70 365 

Silver 3.6E--09 2.5 10 300 1 70 365 

Zinc 6.4E-07 2.5 10 300 1 70 365 

Benzo(a)anthracene 8.SE--09 2.5 10 300 1 70 365 

Benzo(a)pyrene 2.2E--09 2.5 10 300 1 70 365 

Benzo(b )fluoranthene 4.6E-09 2.5 10 300 1 70 365 

Benzo(k)fluoranthene 3.3E-09 2.5 10 300 1 70 365 

Chrysene 3.3E-09 2.5 10 300 1 70 365 

1,1-DCE 7.9E-12 2.5 10 300 1 70 365 

Flouranthene 1.0E-08 2.5 10 300 1 70 365 

Hexachlorobenzene 3.4E-09 2.5 10 300 1 70 365 

Jndeno(l,2,3-cd)pyrene 4.SE-09 2.5 10 300 1 70 365 

Methylene Chloride 4.SE-12 2.5 10 300 1 70 365 

Phenanthrene l.6E-08 2.5 10 300 1 70 365 

Pyrene 9.3E-09 2.5 10 300 1 70 365 

TOTAL 

(a) Cancer intakes are calculated using an averaging time of 25,550 days. 

(b) Toxicity constants for Cr III were used to model exposures to total chromium concentrations. 

( c) Cr VI was assumed to be 1 % of the total chromium concentration (Paustenbach et al., 1991 ). 
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2. RMEINHALATIONOFPARTICULAIBSBYCURRENTSECURITYWORKER 

CFD = UPPER-BOUND or MAXIMUM concentration of COPCs in fugitive dust facility-wide (n = 20), whichever was lower) 

CFD RR ET 

CHEMICAL (mg/m3) (m3/d) (hr/d) 

Antimony 2.9E-08 2.5 8 

Beryllium 2.4E-09 2.5 8 

Cadmium 2.4E-08 2.5 8 

Chromium (b) l.9E--06 2.5 8 

Chromium VI (c) 1.9E-08 2.5 8 

Copper 7.lE-08 2.5 8 

Lead 4.2E--07 2.5 8 

Mef'C-ury 3.7E-10 2.5 8 

Selenium l.5E-09 2.5 8 

Silver 3.6E-09 2.5 8 

Zinc 6.4E-07 2.5 8 

Benzo(a )anthracene 8.SE-09 2.5 8 

Benzo(a)pyrene 2.2E-09 2.5 8 

Benzo(b )fluoranthene 4.6E-09 2.5 8 

Benzo(k)fluoranthene 3.3E-09 2.5 8 

Chrysene 3.3E-09 2.5 8 

1,1-DCE 7.9E-12 2.5 8 

Flouranthene l.0E--08 2.5 8 

Hexachlorobenzene 3.4E-09 2.5 8 

Indeno(l,2,3-cd)pyrene 4.BE-09 2.5 8 

Methylene Chloride 4.BE-12 2.5 8 

Phenanthrene l.6E-08 2.5 8 

Pyrene 9.3E-09 2.5 8 

TOTAL 

(a) Cancer intakes are calculated using an averaging time of 25,550 days. 

(b) Toxicity constants for Cr III Wel"e used to model exposures to total chromium concentrations. 

( c) Cr VI was assumed to be 1 % of the total chromium concentration (Paustenbach et al., 1991 ). 
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EF ED 

(d/yr) (yrs) 

250 8 

250 8 

250 8 

250 8 

250 8 

250 8 

250 8 

250 8 

250 8 

250 8 

250 8 

250 8 

250 8 

250 8 

250 8 

250 8 

250 8 

250 8 

250 8 

250 8 

250 8 

250 8 

250 8 

BW AT 

(kg) (days) 

70 2920 

70 2920 

70 2920 

70 2920 

70 2920 

70 2920 

70 2920 

70 2920 

70 2920 

70 2920 

70 2920 

70 2920 

70 2920 

70 2920 

70 2920 

70 2920 

70 2920 

70 2920 

70 2920 

70 2920 

70 2920 

70 2920 

70 2920 



3. RME INHALATION OF PARTICULATES BY CURRENT INCINERATION WORKER 

CID= UPPER-BOUND or MAXIMUM concentration of COPCs in fugitive dust facility-wide (n = 20), whichever was lower) 

CFD RR ET EF ED BW AT 

CHEMICAL (mg/m3) (m3/d) (hr/d) (d/yr) (yrs) (kg) (days) 

Antimony 2.9E-08 2.5 8 250 8 70 2920 

Beryllium 2.4E-09 2.5 8 250 8 70 2920 

Cadmium 2.4E-08 2.5 8 250 8 70 2920 

Chromium (b) 1.9E-06 2.5 8 250 8 70 2920 

Chromium VI (c) 1.9E-08 2.5 8 250 8 70 2920 

Copper 7.lE-08 2.5 8 250 8 70 2920 

Lead 4.2E-07 2.5 8 250 8 70 2920 

Mercury 3.7E-10 2.5 8 250 8 70 2920 

Selenium 1.5E-09 2.5 8 250 8 70 2920 

Silver 3.6E-09 2.5 8 250 8 70 2920 

Zinc 6.4E-07 2.5 8 250 8 70 2920 

Benzo(a )anthracene 8.BE-09 2.5 8 250 8 70 2920 

Benzo(a)pyrene 2.ZE-09 2.5 8 250 8 70 2920 

Benzo(b )fluoranthene 4.6E-09 2.5 8 250 8 70 2920 

Benzo(k)fluoranthene 3.3E-09 2.5 8 250 8 70 2920 

Chrysene 3.3E-09 2.5 8 250 8 70 2920 

1,1-DCE 7.9E-12 2.5 8 250 8 70 2920 

Flouranthene 1.0E-08 2.5 8 250 8 70 2920 

Hexachlorobenzene 3.4E-09 2.5 8 250 8 70 2920 

Indeno(l,2,3-cd)pyrene 4.BE-09 2.5 8 250 8 70 2920 

Methylene Chloride 4.BE-12 2.5 8 250 8 70 2920 

Phenantbrene l.6E-08 2.5 8 250 8 70 2920 

Pyrene 9.3E-09 2.5 8 250 8 70 2920 

TOTAL 

(a) Cancer intakes are calculated using an averaging time of 25,550 days. 

(b) Toxicity oonstants for Cr III were used to model exposures to total chromium concentrations. 

(c) Cr VI was assumed to be 1% of the total chromium concentration (Paustenbach et al., 1991). 
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4. RME INHALATION OFPARTICULATESBYHYPOTHETICALFUTURE WORKER-ED~ 25YRS 

CFD = UPPER-BOUND or MAXIMUM concentration of COPCs in fugitive dust facility wide (n = 20), whichever was lower) 

CPD RR ET EF ED BW AT 

CHEMICAL (mg/m3) (m3/d) (br/d) (d/yr) (yn) (kg) (days) 

Antimony 2.9E-08 2.5 8 250 25 70 9125 

Beryllium 2.4E-09 2.5 8 250 25 70 9125 

Cadmium 2.4E-OB 2.5 8 250 25 70 9125 

Chromium (b) 1.9E-06 2.5 8 250 25 70 9125 

Chromium VI (c) 1.9E-08 2.5 8 250 25 70 9125 

Copper 7.!E-08 2.5 8 250 25 70 9125 

Lead 4.2E-07 2.5 8 250 25 70 9125 

Mercury 3.7E-10 2.5 8 250 25 70 9125 

Selenium 1.SE-09 2.5 8 250 25 70 9125 

Silver 3.6E-09 2.5 8 250 25 70 9125 

Zinc 6.4E-07 2.5 8 250 25 70 9125 

Benzo(a )antbracene 8.BE-09 2.5 8 250 25 70 9125 

Benzo(a)pyrene 2.2E-09 2.5 8 250 25 70 9125 

Benzo(b )fluoranthene 4.6E-09 2.5 8 250 25 70 9125 

Benzo(k)fluoranthene 3.3E-09 2.5 8 250 25 70 9125 

Chrysene 3.3E-09 2.5 8 250 25 70 9125 

1,1-DCE 7.9E-12 2.5 8 250 25 70 9125 

Flouranthene 1.0E-08 2.5 8 250 25 70 9125 

Hexachlorobenzene 3.4E-09 2.5 8 250 25 70 9125 

Indeno(l,2,3-cd)pyrene 4.BE-09 2.5 8 250 25 70 9125 

Methylene Chloride 4.BE-12 2.5 8 250 25 70 9125 

Phenanthrene 1.6E-08 2.5 8 250 25 70 9125 

Pyrene 9.3E-09 2.5 8 250 25 70 9125 

TOTAL 

(a) Cancer intakes are calculated using an averaging time of 25,550 days. 

(b) Toxicity constants for Cr III were used to model exposures to total chromium concentrations. 

( c) Cr VI was assumed to be 1 % of the total chromium concentration (Paustenbach et al., 1991 ). 
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1. AVERAGE INHALATION OFP ARTICULATES BY TIIB HYPOTIIBTICAL FUTURE WORKER (ED=25 YEARS) 

CFD = MEAN concentration of COPCs in fugitive du.st facility wide (n = 20). 

Mean 

CFD RR ET EF ED 

CHEMICAL (mg/m3) (m3/d) (hr/d) (d/yr) (yrs) 

Antimony 1.BE--08 2.5 8 250 25 

Beryllium 2.0E--09 2.5· 8 250 25 

Cadmium 7.9E--09 2.5 8 250 25 

Chromium (b) 2.SE-07 2.5 8 250 25 

Chromium VI (c) O.OE+OO 2.5 8 250 25 

Copper 6.2E--08 2.5 8 250 25 

Lead 13E-07 2.5 8 250 25 

Mercury 2.0E-10 2.5 8 250 25 

Selenium 9.4E-10 2.5 8 250 25 

Silver 1.9E--09 2.5 8 250 25 

Zinc 2.4E-07 2.5 8 250 25 

Benzo( a )anthracene 2.0E--09 2.5 8 250 25 

Benzo(a)pyrene 1.BE--09 2.5 8 250 25 

Benzo(b )fluoranthene 3.SE--09 2.5 8 250 25 

Benzo(k)fluoranthene l.!E--09 2.5 8 250 25 

Chrysene 2.IB-09 2.5 8 250 25 

1,1-DCE 5.!E-12 2.5 8 250 25 

Rouranthene 2.3E-09 2.5 8 250 25 

Hexachlorobenzene 6.2E-10 2.5 8 250 25 

lndeno(l,2,3-«!)pyrene 1.4E--09 2.5 8 250 25 

Methylene Chloride 3.5E-12 2.5 8 250 25 

Phenanthrene 2.2E--09 2.5 8 250 25 

Pyrene 2.2E--09 2.5 8 250 25 

TOTAL 

(a) Cancer intakes are calculated using an averaging time of 25,550 days. 

(b) Toxicity constants for Cr III were used to model exposures to total chromium concentrations. 

( c) All chromium was assumed to be Chromium III. 
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BW AT 

(kg) (days) 

70 9125 

70 9125 

70 9125 

70 9125 

70 9125 

70 9125 

70 9125 

70 9125 

70 9125 

70 9125 

70 9125 

70 9125 

70 9125 

70 9125 

70 9125 

70 9125 

70 9125 

70 9125 

70 9125 

70 9125 

70 9125 

70 9125 

70 9125 



Subchronic Cancer 

Intake RfC Hazard SF !ntake(a) 

(mg/kg-d) (mg/kg-d) Quotient (mg/kg-d)-1 (mg/kg-d) Risk 

8.SE-09 NA NA 1.2E-10 0E+OO 

7.0E-10 NA 8.4 1.0E-11 SE-11 

7.0E-09 NA 6.3 1.0E-10 6E-10 

5.6E-07 NA NA 8.0E--09 0E+OO 

5.6E-09 NA 41 8.0E-11 3E--09 

2.IE-08 NA NA 3.0E-10 0E+OO 

1.ZE-07 NA NA 1.BE-09 0E+OO 

l.lE-10 8.6E-05 1.26E-06 NA 1.6E-12 

4.4E-10 NA NA 6.3E-12 0E+OO 

1.lE-09 NA NA 1.SE-11 0E+OO 

1.lE--09 NA NA I.SE-11 0E+OO 

2.6E--09 NA 0.61 3.IB-11 2E-11 

6.SE-10 NA 6.1 9.2E-12 6E-11 

l.4E-09 NA 0.61 l.9E-ll lE-11 

9.7E-10 NA 0.61 l.4E-ll SE-12 

9.7E-10 NA 0.0061 1.4E-ll SE-14 

2.3E-12 NA 0.175 3.3E-14 6E-15 

2.9E-09 NA NA 4.2E-11 0E+OO 

1.0E-09 NA 1.6 4.2E-11 7E-11 

1.4E-09 NA 0.61 1.4E-ll 9E-12 

l.4E-12 0.86 l.64E-12 0.00165 2.0E-11 3E-14 

4.7E-09 NA NA 6.IB-11 0E+OO 

2.7E-09 NA NA 6.IB-11 0E+OO 

1.3E-06 4E--09 
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Chronic Cancer 

Intake RID Hazard SF lntake(a) 

(mg/kg-d) (mg/kg-d) Quotient (mg/kg-d)-1 (mg/kg-d) Risk 

5.7E--09 NA NA 6.SE-10 0E+OO 

4.7E-10 NA 8.4 S.4E-ll SE-10 

4.7E--09 NA 6.3 S.4E-10 3E--09 

3.7E-07 NA NA 4.2E--08 0E+OO 

3.7E--09 NA 41 4.2E-10 2E--08 

l.4E-08 NA NA l.6E--09 0E+OO 

8.2E--08 NA NA 9.4E--09 0E+OO 

7.2E-11 8.6E-05 8.42E-07 NA 8.3E-12 0E+OO 

2.9E-10 NA NA 3.4E-ll 0E+OO 

7.0E-10 NA NA 8.lE-11 0E+OO 

7.0E-10 NA NA 8.lE-11 0E+OO 

l.?E--09 NA 0.61 2.0E-10 lE-10 

4.3E-10 NA 6.1 4.9E-ll 3E-10 

9.0E-10 NA 0.61 l.0E-10 6E-11 

6.SE-10 NA 0.61 7.4E-ll 5E-ll 

6.SE-10 NA 0.0061 7.4E-11 5E-13 

1.SE-12 NA 0.175 1.SE-13 3E-14 

2.0E--09 NA NA 2.2E-10 0E+OO 

6.?E-10 NA 1.6 2.2E-10 4E-10 

9.4E-10 NA 0.61 7.6E-11 SE-11 

9.4E-13 0.86 1.09E-12 0.00165 1.lE-10 2E-13 

3.lE--09 NA NA 3.6E-10 0E+OO 

l.SE--09 NA NA 3.6E-10 0E+OO 

SE-07 2E--08 
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Chronic Cancer 

Intake RID Hazard SF Intake(a) 

(mg/kg-d) (mg/kg-d) Quotient (mg/kg-d)-1 (mg/kg-d) Risk 

5.IB-09 NA NA 6.SE-10 0E+OO 

4.7E-10 NA 8.4 S.4E-11 SE-10 

4.IB-09 NA 6.3 5.4E-10 3E-09 

3.7E-07 NA NA 4.2E--08 0E+OO 

3.IB-09 NA 41 4.ZE-10 2E--08 

l.4E--08 NA NA 1.6E-09 0E+OO 

8.2E--08 NA NA 9.4E-09 0E+OO 

7.2E-11 8.6E-05 8.42E-07 NA 8.3E-12 0E+OO 

2.9E-10 NA NA 3.4E-ll 0E+OO 

7.0E-10 NA NA 8.lE-11 0E+OO 

7.0E-10 NA NA 8.lE-11 0E+OO 

l.7E-09 NA 0.61 2.0E-10 lE-10 

43E-10 NA 6.1 4.9E-ll 3E-10 

9.0E-10 NA 0.61 l.0E-10 6E-ll 

6.SE-10 NA 0.61 7.4E-11 5E-11 

6.SE-10 NA 0.0061 7.4E-ll SE-13 

l.5E-12 NA 0.175 1.BE-13 3E-14 

2.0E-09 NA NA 2.ZE-10 0E+OO 

6.7E-10 NA 1.6 2.2E-10 4E-10 

9.4E-10 NA 0.61 7.6E-ll 5E-11 

9.4E-13 0.86 l.09E-12 0.00165 1.lE-10 2E-13 

3.lE-09 NA NA 3.6E-10 0E+OO 

l.BE-09 NA NA 3.6E-10 0E+OO 

BE-07 2E-08 
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Chronic Cancer 

Intake RID Hazard SF lntake(a) 

(mg/kg-d) (mg/kg-d) Quotient (mg/kg-d)-1 (mg/kg-d) Risk 

5.7E-09 NA NA 2.0E-09 0E+OO 

4.7E-10 NA 8.4 1.7E-10 lE-09 

4.7E-09 NA 6.3 1.7E-09 lE-08 

3.7E-07 NA NA 1.3E-07 0E+OO 

3.7E-09 NA 41 l.3E-09 SE-08 

1.4E-08 NA NA 5.0E-09 0E+OO 

8.2E-08 NA NA 2.9E-08 0E+OO 

7.2E-ll 8.6E-05 8.42E-07 NA 2.6E-ll 0E+OO 

2.9E-10 NA NA 1.0E-10 0E+OO 

7.0E-10 NA NA 2.SE-10 0E+OO 

7.0E-10 NA NA 2.5E-10 0E+OO 

l.7E-09 NA 0.61 6.2E-10 4E-10 

4.3E-10 NA 6.1 l.5E-10 9E-10 

9.0E-10 NA 0.61 3.2E-10 ZE-10 

6.5E-10 NA 0.61 2.3E-10 lE-10 

6.5E-10 NA 0.0061 2.3E-10 lE-12 

l.5E-12 NA 0.175 5.SE-13 lE-13 

2.0E-09 NA NA 7.0E-10 0E+OO 

6.7E-10 NA 1.6 7.0E-10 lE-09 

9.4E-10 NA 0.61 2.4E-10 lE-10 

9.4E-13 0.86 1.09E-12 0.00165 3.4E-10 6E-13 

3.lE-09 NA NA l.lE-09 0E+OO 

1.SE-09 NA NA l.lE-09 0E+OO 

SE-07 7E-08 
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Chronic Cancer 

Intake RID Hazard SF lntake(a) 

(mg/kg-d) (mg/kg-d) Quotient (mg/kg-d)-1 (mg/kg-d) Risk 

3.5E--09 NA NA 1.3E--09 0E+OO 

3.9E-10 NA 8.4 1.4E-10 lE--09 

1.5E--09 NA 6.3 5.SE-10 3E--09 

4.9E-08 NA NA 1.7E-08 0E+OO 

0.0E+OO NA 41 O.OE+OO 0E+OO 

1.2E-08 NA NA 4.3E--09 0E+OO 

2.SE-08 NA NA 9.lE--09 0E+OO 

3.9E-11 8.6E--05 4.SSE-07 NA 1.4E-11 0E+OO 

1.SE-10 NA NA 6.6E-11 0E+OO 

3.7E-10 NA NA 1.3E-10 0E+OO 

3.7E-10 NA NA 1.3E-10 0E+OO 

3.9E-10 NA 0.61 1.4E-10 9E-11 

3.SE-10 NA 6.1 1.3E-10 SE-10 

6.SE-10 NA 0.61 2.4E-10 lE-10 

2.ZE-10 NA 0.61 7.7E-11 SE-11 

4.9E-10 NA 0.0061 1.7E-10 lE-12 

l.0E-12 NA 0.175 3.6E-13 6E-14 

4.SE-10 NA NA l.6E-10 0E+OO 

1.2E-10 NA 1.6 1.6E-10 3E-10 

2.7E-10 NA 0.61 4.3E-11 3E-ll 

6.BE-13 0.86 7.96E-13 0.00165 9.BE-11 2E-13 

4.3E-10 NA NA 1.SE-10 0E+OO 

4.3E-10 NA NA 1.5E-10 0E+OO 

SE--07 6E--09 
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CHEMWASTE HUMAN HEALTH RISK ASSESSMENT 

I. RME SCENARIO: ADULT REMEDIATION WORKER SOIL DERMAL 
(CS= UPPER-BOUND or MAXIMUM concentration of COPCs in surface soils inside the fence only (n = 11), whichever ts lower) 

UCL SA Subchronic Cancer Slope 
cs cm2; AF CF ABS EF ED BW AT Intake RfD Hazard lntake(a) Factor Cancer 

Chemical mg1kg event mg1cm2 d1yr yr kg days mg/kg-d mg/kg-d Quotient mg/kg-d mg/kg/d-1 Risk 
(Metals) 
Ant 1mony 23.00 1180. 0 1 lE-06 0.01 300 1 70 365 3E-06 4.00E-04 0.008 4.55E-08 
Beryl! tum 1.87 1180. 0 1 lE-06 0.01 300 1 70 365 3E-07 5.00E-03 5.2E-05 3.71E-09 4.30E+OO 2E-08 
Cadmium 55.7 1180.0 1 lE-06 0.01 300 1 70 365 8E-06 I. OOE-03 7.7E-03 1. lOE -07 -- OE+OO 
Cr Ill (b) 887.96 1180.0 1 lE-06 0.01 300 1 70 365 lE-04 1. ODE +O 1 1. 2E -05 1. 76E-06 
Cr LIi (c) 8.88 1180.0 1 lE-06 0.01 300 1 70 365 lE-06 2.00E-02 6.2E-05 1. 76E -08 
Copper 48.618 1180. 0 1 lE-06 0.01 300 1 70 365 7E-06 3.70E-02 1. 8E-04 9.62[-08 
Lead 100. 69 1180. 0 1 lE-06 0.01 300 1 70 365 lE-05 --- -- 1. 99E -07 
Mercury o. 1396 1180. 0 1 lE-06 0.01 300 1 70 365 2E-08 3.00E-04 6.4E-05 2. 76E-10 
Selem um I. 468 1180. 0 I IE-06 0.01 300 1 70 365 2E-07 5.00E-03 4. lE -05 2.91E-09 
S 11 ver 2.97 1180.0 1 IE-06 0.01 300 1 70 365 4E-07 5.00E-03 8.2E-05 5.87E-09 
Zinc 160. 47 1180. 0 I lE-06 0. 0 I 300 1 70 365 2E-05 3.00E-01 7.4E-05 3. lBE -07 

Organics 
1, 1-0CE 0.0089 I 180. 0 I lE-06 0.50 300 I 70 365 6E-08 9.00E-03 7E-06 8. 8 IE - 10 6.00E-01 5E-10 

MC 0. 0041 1180.0 I IE-06 0.50 300 1 70 365 3E-08 6.00E-02 5E-07 4. 06E -10 7.50E-03 3E-12 
HCB 0.67 1180. 0 1 lE-06 0.05 300 I 70 365 5E-07 8.00E-04 6E-04 6.58E-09 !. 60E +00 IE-08 

PAHs 
BA 2.36 1180. 0 I IE-06 0.05 300 I 70 365 2E-06 -- -- 2.33E-08 7.3E-01 2E-08 
8aP 1. 50 1180. 0 I lE-06 0.05 300 I 70 365 lE-06 -- -- 1. 48E -08 7.30E+OO !E-07 
B (b )Fl 2.94 1180. 0 I lE-06 0.05 300 I 70 365 2E-06 -- -- 2.91E-08 7. 30E -01 2E-08 
8 ( k )Fl 1. 50 1180. 0 1 IE-06 0.05 300 1 70 365 IE-06 -- -- 1. 48E-08 7. 30E-O 1 !E-08 
Chrysene 1. 59 1180. 0 1 IE-06 0.05 300 1 70 365 IE-06 -- -- 1. 57E -08 7.30E-03 IE-10 
Fluor. 2.57 1180.0 1 IE-06 0.05 300 1 70 365 2E-06 4. ODE -01 4E-06 2.54E-08 -- OE+OO 
I < 123-cd )P I. 54 1180.0 I lE-06 0.05 300 I 70 365 IE-06 -- -- I. 53E -08 7.30E-01 lE-08 
Phenan. 10. 21 1180. 0 I lE-06 0.05 300 I 70 365 7E-06 -- -- I. 0 IE -07 -- OE+OO 
Pyrene 2.48 1180. 0 I lE-06 0.05 300 1 70 365 2E-06 3. OOE-0 I 6E-06 2.45E-08 

TOTALS 0.02 2E-07 

<a) Cancer intakes uere d1v1ded by an averaging time of 25,550 days. 
<b) Tox1c1ty constants for Cr III were used to model exposures to total chromium concentrations. 
<c) Cr UI was assumed to be 1% of the total chromium concentration (Paustenbach et al., 199 1 ). 
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2. RME SCENARIO: ADULT SECURITY AND INCINERATION WORKERS SOIL DERMAL 
(CFO= UPPER-BOUND or MAXIMUM concentration of COPCs 1n fug1t1ve dust, whichever 1s lower), 

UCL Chronic Cancer Slope 
CFO SA AF CF 1 ABS EF ED BW AT Intake Rf• Hazard Intake(b) Factor Cancer 

Chemical (mg/m3) (cm2/event (mg1cm2 (kg;mg) (d/yr) (yr) (kg (days) CF2 (a) (mg/kg-d) <mg/kg-d) Quot 1ent <mg/kg-d) (mg/kg-d Risk 
(Metals) 
Antimony 2.9E-08 2020.0 1 lE-06 0.01 250 8 70 2920 1. 29 4.44E-15 4.00E-04 1. lE-11 5.08E-16 
Beryllium 2.4[-09 2020.0 1 lE-06 0.01 250 8 70 2920 1. 29 3.68E-16 5.00E-03 7.4E-14 4.20E-17 4.3E+OO 2E-16 
Cadmium 2.4E-08 2020.0 1 lE-06 0.01 250 8 70 2920 1. 29 3.68E-15 1. OOE-03 3.7[-12 4.20[-16 -- OE+OO 
Cr (c) 1. 9E-06 2020.0 1 lE-06 0.01 250 8 70 2920 1.29 2.91E-13 1.00E+OO 2.9E-13 3. 33E-14 
Cr UI (d) 1. 9E-08 2020.0 1 lE-06 0.01 250 8 70 2920 1. 29 2.91E-15 5.00E-03 5.BE-13 3.33E-16 
Copper 7. lE-08 2020.0 1 lE-06 0.01 250 8 70 2920 1. 29 1.09E-14 3.70E-02 2.9E-13 1. 24E -15 
Lead 4.2[-07 2020.0 1 lE-06 0.01 250 B 70 2920 1. 29 6.44E-14 --- -- 7.35E-15 
Mercury 3.7E-10 2020.0 1 lE-06 0.01 250 B 70 2920 1. 29 5.67E-17 3.00E-04 1.9E-13 6.4BE-18 
Selenium 1. 5E-09 2020.0 1 lE-06 0.01 250 B 70 2920 1. 29 2.30E-16 5.00E-03 4.6E-14 2.63E-17 
Silver 3.6E-09 2020.0 1 lE-06 0.01 250 8 70 2920 1. 29 5.52E-16 5.00E-03 1. lE - 13 6.30E-17 
Zinc 6.4E-07 2020.0 1 lE-06 0.01 250 B 70 2920 1. 29 9.BlE-14 3. ODE -01 3.3E-13 1. 12E-14 

Organics 
1, 1-DCE 7.9E-12 2020.0 1 lE-06 0.50 250 B 70 2920 1.29 6.05E-17 9.00E-03 7E-15 6.92E-IB 6.0E-02 4E-19 

MC 4.BE-12 2020.0 1 lE-06 0.50 250 8 70 2920 1. 29 3.68E-17 6.00E-02 6E-16 4.20E-IB 7.5E-03 3E-20 
HCB 3.4E-09 2020.0 I !E-06 0.05 250 8 70 2920 1. 29 2.60E-!5 B.OOE-04 3E-12 2.98E-!6 1. 6E +00 5E-16 

PAHs 
BA 8.BE-09 2020.0 I IE-06 0.05 250 8 70 2920 1. 29 6.74E-15 -- -- 7.70E-16 7.3E-01 6E-!6 
BaP 2.2E-09 2020.0 I IE-06 0.05 250 8 70 2920 I. 29 1. 69E-!5 -- -- 1. 93E -16 7.3E+OO IE- 15 
8 (b lF 1 4.6E-09 2020.0 I IE-06 0.05 250 8 70 2920 1. 29 3.52E-!5 -- -- 4.03E-!6 7. 3E -0 I 3E-16 
B<klFl 3.3E-09 2020.0 I lE-06 0.05 250 8 70 2920 1. 29 2.53E-15 -- -- 2.89E-16 7.3E-0! 2E-16 
Chrysene 3.3E-09 2020.0 1 IE-06 0.05 250 8 70 2920 1. 29 2.53E-!5 -- -- 2.89E-16 7.3E-03 2E-IB 
Fluor. 1. OE-08 2020.0 I IE-06 o. •5 250 8 70 2920 1. 29 7.66E-15 4.00E-02 2E-!3 8.76E-16 -- OE+OO 
I ( 123-cd lP 4.BE-09 2020.0 I lE-06 0.05 250 8 70 2920 1. 29 3.68E-15 -- -- 4.20E-!6 7.3E-01 3E-16 
Phenan, 1. 6E-08 2020.0 1 lE-06 0.05 250 8 70 2920 1.29 I. 23E -14 -- -- 1.40E-15 -- OE+OO 
Pyrene 9.3E-09 2020.0 1 IE -06 0.05 250 8 70 2920 1. 29 7. 12E - 15 3.00E-02 2E-13 8. 14E-16 

TOTALS 2.0E-11 3E-15 

CFO= concentrat1on 1n fug1t1ve dust. 
(a) CF2 = conversion factor 2 = (m3/l000 L) (L/l.29 g) (!OOOg/kg), where 1.29 g/L 1s the density of air. 
(bl Cancer intakes were d1v1ded by an averaging time of 25,550 days. 
(c ) Tox1c1ty constants for Cr III were used to model exposures to total chromium concentrat1ons. 
(d l Cr UI was assumed to be 1% of the total chrom1um concentration (Paustenbach et al., 1991). 
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3. RME SCENARIO: FUTURE WORKERS (25-YR EXPOSURE) SOIL DERMAL 
<CFO= UPPER-BOUND or MAXIMUM concentration of COPCs in fugitive dust, whichever is lower) 

UCL Chrome Cancer Slope 

CFO SA AF CF ABS EF ED BW AT Intake Rf• Hazard Intake(b) Factor Cancer 

Chemical (mg/m3) (cm2/even t (mg/cm2 (kg/mg) (d/yr) (yr) <kg (days) CF2 (a) (mg/kg d) (mg/kg-d) Quot 1ent <mg/kg-d > <mg/kg-d Risk 

(Metals) 
Ant 1mony 2.9E-08 2020.0 I IE-06 0. 0 I 250 25 70 9125 I. 29 4.44E-!5 4.00E-04 I. IE - 11 1. 59E - 15 

Beryllium 2.4E-09 2020.0 I IE-06 0. 0 I 250 25 70 9125 I. 29 3.68E-16 5.00E-03 7.4E-14 1.31E-16 4.3E+OO 6E-16 

Cadmium 2.4E-08 2020.0 1 !E-06 0. 0 I 250 25 70 9125 I. 29 3.68E-15 1.00E-03 3.7E-12 !. 3 lE -15 -- OE+OO 

Cr (c) 1. 9E -06 2020.0 I lE-06 0. 0 I 250 25 70 9125 1. 29 2.91E-13 1. OOE +00 2.9E-!3 I. 04E-13 

Cr UI (d) I. 9E -08 2020.0 1 lE-06 0.01 250 25 70 9125 1. 29 2.91E-!5 5.00E-03 5.8E-13 1. 04E-15 

Copper 7. !E-08 2020.0 1 lE-06 o.01 250 25 70 9125 1. 29 I. 09E- 14 3.70E-02 2.9E-13 3.89E-!5 

Lead 4.2E-07 2020.0 I IE-06 0. 0 I 250 25 70 9125 1. 29 6. 44E-14 --- -- 2.30E-14 

Mercury 3.7E-IO 2020.0 I IE-06 0.01 250 25 70 9125 1. 29 5.67E-17 3.00E-04 1.9E-13 2.02E-17 

Selenium I. 5E-09 2020.0 I IE-06 0.01 250 25 70 9125 I. 29 2.30E-!6 5.00E-03 4.6E-14 8.21E-17 

Silver 3.6E-09 2020.0 I IE-06 0. 0 I 250 25 70 9125 I. 29 5.52E-16 5.00E-03 1. IE-13 I. 97E - 16 

Zinc 6.4E-07 2020.0 I IE-06 0. 0 I 250 25 70 9125 I. 29 9.B!E-14 3. OOE -0 I 3.3E-!3 3,50E-14 

Organics 
I, !-•CE 7.9E-12 2020.0 I IE-06 0.50 250 25 70 9125 I. 29 6.05[-!7 9.00E-03 7E-!5 2. !6E -17 6. OE -0 I IE-17 

MC 4.8E-12 2020.0 I lE-06 0.50 250 25 70 9125 I. 29 3.68E-17 6.00E-02 6E-16 1. 3 lE -17 7.5E-03 IE- 19 

HCB 3.4E-09 2020.0 1 IE-06 0.05 250 25 70 9125 I. 29 2.60E-15 8.00E-04 3E-12 9.30[-16 I. 6E +00 IE-15 

PAHs 
BA 8.8E-09 2020.0 1 IE-06 0.05 250 25 70 9125 I. 29 6.74E-15 -- -- 2.41E-15 7.3[-01 2E-15 

BaP 2.2[-09 2020.0 1 lE-06 0.05 250 25 70 9125 I. 29 I. 69E-15 -- -- 6.02E-16 7.3E+OO 4E-15 

B (b )F 1 4.6[-09 2020.0 1 IE-06 0.05 250 25 70 9125 1. 29 3.52E-15 -- -- 1. 26[-15 7.3[-01 9E-!6 

8(k)Fl 3.3[-09 2020.0 1 IE-06 0.05 250 25 70 9125 1. 29 2.53E-15 -- -- 9.03E-16 7.3E-01 7E-16 

Chrysene 3.3[-09 2020.0 I IE-06 0.05 250 25 70 9125 I. 29 2.53E-15 -- -- 9.03[-16 7.3[-03 7E-!8 

Fluor. I. OE-08 2020.0 I IE-06 0.05 250 25 70 9125 I. 29 7.66E-15 4.00E-02 2[-13 2.74[-15 -- OE+OO 

I<123-cd)P 4.8E-09 2020.0 I lE-06 0.05 250 25 70 9125 I. 29 3.68[-15 -- -- 1. 3 lE -15 7. 3£ -0 I lE-15 

Phenan. 1. 6E -08 2020.0 I lE-06 0.05 250 25 70 9125 I. 29 1.23[-14 -- -- 4.38E 0 15 -- OE+OO 

Pyrene 9.3[-09 2020.0 I IE-06 0.05 250 25 70 9125 1. 29 7. 12[-15 3.00E-02 2[-13 2.54[-15 -- OE+OO 
2E-11 1E-=-i'4 

TOTALS 

CFO= concentrat1on 1n fug1t1ve dust. 
(a) CF2 = conversion factor 2 = (rn3/IOOO L) (L/l.29 g) (lOOOg/kg), where 1.29 g/L is the density of air. 
(b) Cancer intakes were d1v1ded by an averaging time of 25,550 days. 
(c ) Tox1c1 ty constants for Cr III were used to model exposures to total chromium concentrations. 
<d) Cr UI was assumed to be 1% of the total chromium concentration (Paustenbach et al., 1991). 
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4. RME SCENARIO: FUTURE WORKERS (8-YR EXPOSURE) SOIL DERMAL 
(CFO c UPPER-BOUND or MAXIMUM concentratton of COPCs tn fugt ttve dust, whtchever ts lower) 

UCL Chrome Cancer Slope 
CF• SA AF CF ABS EF ED BW AT Intake RfD Hazard Intake(b) F"actor Cancer 

Chemical (m91m3) (cm2;event (mg1cm2 (kg1mg) (d1yr) (yr) (kg (days) CF2 (a) <m91k9-d) (m91k9-d) Quot 1ent (m91k9-d) (m91k9-d Rtsk 
<Metals) 
Antimony 2.9E-08 2020.0 1 lE-06 0.01 250 8 70 2920 1. 29 4.44E-15 4.00E-04 0.000 5.08E-16 
Beryl !tum 2.4E-09 2020.0 1 lE-06 0.01 250 8 70 2920 1. 29 3.68E-16 5.00E-03 7.4E-14 4.20E-17 4.3E+OO 2E-16 
Cadmium 2.4E-08 2020.0 1 lE-06 o.01 250 8 70 2920 1. 29 3.68E-15 1. OOE-03 3. 7E-12 4.20E-16 -- OE+OO 
Cr (c) 1. 9E-06 2020.0 1 lE-06 0.01 250 8 70 2920 1. 29 2.91E-13 1. DOE +00 2.9E-13 3.33E-14 
Cr UI (d) 1. 9E -08 2020.0 1 lE-06 0.01 250 8 70 2920 1. 29 2.91E-15 5.00E-03 5.8E-13 3.33E-16 
Copper 7. lE-08 2020.0 1 lE-06 0.01 250 8 70 2920 1. 29 1. 09E-14 3.70E-02 2.9E-13 1. 24E -15 
Lead 4.2[-07 2020.0 1 1[-06 0.01 250 8 70 2920 1. 29 6.44E-14 --- -- 7.35[-15 
Mercury 3.7[-10 2020.0 1 lE-06 0.01 250 8 70 2920 1.29 5.67[-17 3.00E-04 1. 9[-13 6.48[-18 
Selenium 1. 5[-09 2020.0 1 lE-06 0.01 250 8 70 2920 1. 29 2.3DE-16 5.00E-03 4.6E-14 2.63E-17 
Silver 3.6E-09 2020.0 I IE-06 o.01 250 8 70 2920 1. 29 5.52E-16 5.00E-03 1. IE - 13 6.30E-17 
Zinc 6.4E-07 2020.0 1 lE-06 0. 0 I 250 8 70 2920 1. 29 9.81E-14 3.OOE-01 3.3E-13 1. 12E -14 

Organics 
I, 1-0CE 7.9E-12 2020.0 1 !E-06 0.50 250 8 70 2920 1. 29 6.05E-17 9.00E-03 7E-15 6.92E-18 6.OE-01 4E-18 
MC 4.BE-12 2020.0 1 lE-06 0.50 250 8 70 2920 1. 29 3.68E-17 6.DDE-02 6E-16 4.20E-18 7.5E-03 3E-20 
HCB 3.4[-09 2020.0 1 lE-06 0.05 250 8 70 2920 1. 29 2.60E-15 8.00E-04 3E-12 2.98E-!6 1. 6E +OD 5E-16 

PAHs 
BA 8.8E-09 2020.0 1 lE-06 0.05 250 8 70 2920 1. 29 6.74E-15 -- -- 7.70E-16 7.3E-01 6E-16 
BaP 2.2E-09 2020.0 1 lE-06 0.05 250 8 70 2920 1. 29 1. 69E - 15 -- -- 1. 93E-16 7.3E+OO lE -15 
B (b )F 1 4.6E-09 2020.0 1 lE-06 0.05 250 8 70 2920 1. 29 3.52E-15 -- -- 4.03E-16 7. 3E -O 1 3E-16 
B(k)Fl 3.3E-09 2020.0 1 lE-06 0.05 250 B 70 2920 1. 29 2.53E-15 -- -- 2.89E-16 7. 3E-O 1 2E-16 
Chrysene 3.3E-09 2020.0 1 lE-06 0.05 250 8 70 2920 1.29 2.53E-15 -- -- 2.89[-16 7.3E-03 2E-18 
Fluor. 1. OE-08 2020.0 1 lE-06 0.05 250 8 70 2920 1. 29 7.66E-15 4.00E-02 2E-13 8.76E-16 -- OE+OO 
I ( 123-cd )P 4.BE-09 2020.0 1 !E-06 0.05 250 8 70 2920 1.29 3.68E-15 -- -- 4.20E-16 7. 3E-O 1 3[-16 
Phenan. 1. 6E -08 2020.0 1 !E-06 0.05 250 8 70 2920 1. 29 1. 23E - 14 -- -- 1. 40E-15 -- OE+OO 
Pyrene 9.3E-09 2020.0 1 !E-06 0.05 250 8 70 2920 1.29 7.12E-15 3.00E-02 2E-13 B.14E-16 -- OE+OO 

2E-11 3E-15 
TOTALS 

CFO= concentration 1n fug1t1ve dust. 
(a) CF2 c converston factor 2 c (m311000 L) (L;!.29 g) (!OOOg1kg), where 1.29 g;L ts the denstty of atr. 
(b) Cancer intakes uere d1v1ded by an averaging time of 25,550 days. 
(c) Tox1c1ty constants for Cr III were used to model exposures to total chromium concentrations. 
(d) Cr lJI was assumed to be 1% of the total chromium concentrat1on (Paustenbach et al., 1991), 
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1. AVERAGE SCENAR[O: HYPOTHET[CAL FUTURE WORKERS (25-YR EXPOSURE) SO[L DERMAL 
(CFO= MEAN concentration of COPCs 1n fug1t1ve dust) 

MEAN Chronic Cancer Slope 

CFO SA AF CF ABS EF ED BW AT [ntake Rf• Hazard [ntake(b) Factor Cancer 

Chemical (mg/m3) <cm21even t <mg1cm2 < ksvmg) (d/yr) (yr) (kg (days ) CF2 (a) (m9/k9-d) (mg/kg-d) Quotient (mg/kg-d) <m9/k9-d Risk 

(Metals) 
Antimony 1. BE -08 2020.0 0.2 lE-06 0.01 250 25 70 9125 1. 29 5.52E-16 4.00E-04 1E -12 1.97E-16 

Beryllium 2.0E-09 2020.0 0.2 lE-06 o.01 250 25 70 9125 1. 29 6.13E-17 5.00E-03 1.2[-14 2.19[-17 4.3[+00 SE-17 

Cadmium 7.9E-09 2020.0 0.2 lE-06 0.01 250 25 70 9125 1. 29 2.42E-16 1. OOE-03 2.4E-13 8.65E-17 -- OE+OO 

Cr (c) 2.5E-07 2020.0 0.2 lE-06 0.01 250 25 70 9125 1. 29 7.66E-15 1. ODE +00 7.7E-15 2.74E-15 

Cr VI (d) O.OE+OO 2020.0 0.2 !E-06 0.01 250 25 70 9125 1. 29 O.OOE+OO 5.00E-03 O.OE+OO O.OOE+OO 

Copper 6.2E-08 2020.0 0.2 lE-06 0.01 250 25 70 9125 1. 29 1.90E-!5 5.00E-03 3.BE-13 6.79E-16 

Lead 1. 3E -07 2020.0 0.2 lE-06 o.01 250 25 70 9125 1. 29 3.9BE-15 --- -- 1.42E-15 

Mercury 2.0E-10 2020.0 0.2 lE-06 o.01 250 25 70 9125 1. 29 6. !3E-18 3.00E-04 2.0E-14 2.19E-18 

Selem um 9.4E-IO 2020.0 0.2 lE-06 o.01 250 25 70 9125 1.29 2.BBE-17 5.00E-03 5.BE-15 l.03E-17 

Silver 1. 9E-09 2020.0 0.2 lE-06 0.01 250 25 70 9125 1.29 5.82E-17 5.00E-03 1. 2E- 14 2.0BE-17 

Zinc 2.4E-07 2020.0 0.2 lE-06 0.01 250 25 70 9125 1. 29 7.35E-15 3.OOE-01 2.5E-14 2.63E-15 

Organics 
1, 1-0CE 5. lE-12 2020.0 0.2 lE-06 0.50 250 25 70 9125 1. 29 7.BlE-18 9.00E-03 SE-16 2.79E-18 6.0E-01 2E-18 

MC 3.5E-12 2020.0 0.2 !E-06 0.50 250 25 70 9125 1. 29 5.36E-IB 6.00E-02 SE-17 1. 92E-18 7.5E-03 lE-20 

HCB 6.2E-10 2020.0 0.2 IE-06 0.05 250 25 70 9125 1. 29 9.50E-17 8.00E-04 IE-13 3.39E-17 1. 6E +00 5E-17 

PAHs 
BA 2.0E-09 2020.0 0.2 lE-06 0.05 250 25 70 9125 1. 29 3.06E-16 -- -- !.09E-16 7. 3E-O 1 BE-17 

BaP 1. BE -09 2020.0 0.2 lE-06 0.05 250 25 70 9125 1. 29 2.76(-16 -- -- 9.85E-17 7.3E+OO 7E-16 

8 (b )FI 3.5E-09 2020.0 0.2 lE-06 0.05 250 25 70 9125 1. 29 5.36E-16 -- -- 1. 92E - 16 7.3E-Ol lE-16 

B(k)Fl l. lE-09 2020.0 0.2 IE-06 0.05 250 25 70 9125 1. 29 1. 69E-16 -- -- 6.02E-17 7.3E-Ol 4E-17 

Chrysene 2.5E-09 2020.0 0.2 IE-06 0.05 250 25 70 9125 1. 29 3.83E-16 -- -- 1.37E-16 7.3E-03 IE- 18 

Fluor. 2.3E-09 2020.0 0.2 lE-06 0.05 250 25 70 9125 1. 29 3.52E-16 4.00E-02 9E-15 1.26E-16 -- OE+OO 

I< 123-cd )P 1. 4E -09 2020.0 0.2 lE-06 0.05 250 25 70 9125 1. 29 2. 15E-16 -- -- 7.66E-17 7. 3E -01 6E-17 

Phenan. 2.2E-09 2020.0 0.2 IE-06 0.05 250 25 70 9125 1. 29 3.37E-16 -- -- 1. 20E -16 -- OE+OO 

Pyrene 2.2E-09 2020.0 0.2 lE-06 0.05 250 25 70 9125 1. 29 3.37E-16 3.00E-02 lE-14 1.20E-16 -- OE+OO 
2E-12 IE-15 

TOTALS 

CFO= concentrat1on 1n fug1 t1ve dust, 
(a) CF2 = conversion factor 2 = (m3/l000 L) (L/l.29 g) (lOOOg/kg), where 1.29 g/L 1s the density of air. 
(b) Cancer intakes were d1v1ded by an averaging time of 25,550 days. 
<c) Tox1c1ty constants for Cr III were used to model exposures to total chromium concentrat1ons. 
(d) All chromium measured 1n fac1l1ty soils was assumed to be Chrm1um III. 
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CHEMWASTE HUMAN HEALTH RISK ASSESSMENT 

1. RME SCENARIO: CURRENT ADULT REMEDIATION WORKER SOIL INGESTION (CS= UPPER-BOUND or MAXIMUM concentration of COPCs 1ns1de the fence only <n = 11), wh1c 
(CS= UPPER-BOUND or MAXIMUM concentration of COPCs 1ns1de the fence only (n = 11), whichever 1s lower). 

UCL Subchron1c Cancer Slope 

cs IR CF Fl EF ED BW AT Intake Rf• Hazard [ntake(a) Factor Cancer 

Chemical mg1kg msvd kg1mg d1yr ~r kg days mg1kg-d m!::vkg-d Quotient m91kg-d mg1kg1d- l Risk 

(Metals) 
Antimony 23.00 50 JE-06 !. 5 300 1 70 365 2.03E-05 4.DOE-04 5E-02 2.89E-07 

Beryllium I. 87 50 JE-06 1. 5 300 1 70 365 I. 65E -06 5.00E-03 3E-04 2.36E-08 4.30E+OO !E-07 

Cadmium 55.7 50 lE-06 I. 5 300 1 70 365 4.91E-05 I. OOE-03 5E-02 7.0lE-07 

Cr (b) 887.96 50 !E-06 I. 5 300 1 70 365 7.82E-04 I. ODE +O 1 8E-05 1. 12E -05 

Cr U[ (c) 8.88 50 lE-06 I. 5 300 1 70 365 7.82E-06 2.00E-02 4E-04 I. 12E -07 

Copper 48.618 50 lE-06 1. 5 300 1 70 365 4.28E-05 3.70E-02 lE-03 6. 12E-07 

Lead 100. 69 50 lE-06 1. 5 300 1 70 365 8.87E-05 --- --- 1. 27E-06 

Mercury 0. 1396 50 lE-06 I. 5 300 1 70 365 I. 23E -07 3.00E-04 4E-04 !. 76E -09 

Selem um I. 468 50 lE-06 I. 5 300 1 70 365 I. 29E -06 3.00E-03 4E-04 1. 85E-08 

S tl ver 2.97 50 lE-06 I. 5 300 1 70 365 2.61E-06 5.00E-03 5E-04 3.73E-08 

Zinc 160.47 50 lE-06 I. 5 300 1 70 365 1. 4 lE -04 3.OOE-01 5E-04 2.02E-06 

Organics 
1, 1-DCE 0.0089 50 lE-06 1. 5 300 1 70 365 7.84E-09 9.00E-03 9E-07 1. 12E -10 6.00E-01 7E-11 

MC 0. 0041 50 lE-06 I. 5 300 1 70 365 3.61E-09 6.00E-02 6E-08 5. 16E -11 7.50E-03 4E-13 

HCB 0.67 50 lE-06 I. 5 300 1 70 365 5.86E-07 8.00E-04 7E-04 8.37E-09 I. 60E +OD lE-08 

PAHs 
BA 2.36 50 lE-06 I. 5 300 1 70 365 2.08E-06 --- --- 2.97E-08 7.30E-01 2E-08 

BaP I. 50 50 lE-06 I. 5 300 1 70 365 I. 32E -06 --- --- 1. 89E -08 7.30E+OO lE-07 

B <b )F 1 2.94 50 lE-06 I. 5 300 1 70 365 2.59E-06 --- --- 2.00E-08 7.30E-01 lE-08 

B ( k )F 1 I. 50 50 lE-06 I. 5 300 1 70 365 I. 32E -06 --- --- 1. 89E -08 7.30E-01 lE-08 

Chrysene I. 59 50 lE-06 1. 5 300 1 70 365 1. 40E -06 --- --- 2.00E-08 7.30E-03 lE -10 

Fluor. 2.57 50 lE-06 1. 5 300 1 70 365 2.26E-06 4.OOE-01 6E-06 3.23E-08 -- OE+OO 

[<123-cd)P 1. 54 50 lE-06 1. 5 300 1 70 365 1. 36E -06 -- -- 1. 94E -08 7.30E-01 lE-08 

Phenan. 10. 21 50 lE-06 1. 5 300 1 70 365 8.99E-06 -- -- 1. 28E -07 -- OE+OO 

Pyrene 2.48 50 lE-06 1. 5 300 1 70 365 2. lBE-06 3.00E-01 7E-06 3. 12E-08 
0. 10 3E-07 

TOTALS 

(al Cancer intakes are d1v1ded by an averaging time of 25,550 days. 
(bl Tox1c1 ty constants for chromium III were used to model exposures to total chromium. 
(cl Chromium UI was assumed to be 1% of the total chromium concenrtat1on CPaustenbach et al., 1991). 
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2. RME SCENARIO: CURRENT INCINERATION WORKER SOIL INGESTION 
(CS= UPPER-BOUND or MAXIMUM concentration of COPCs 1ns1de the fence only (n = 11), whichever 1s lower) 

UCL Chrome Cancer Slope 
cs IR CF FI EF ED BW AT Intake RID Hazard lntake (a) Factor Cancer 

Chemical (mg/kg) <mg/d > (kg/mg) (d/yr) (yr) (kg) (days) (mg/kg-d) <mg/kg-d) Quotient <mg/kg-d) <mg, kg-d )- !_ Risk 
(Metals) 
Antimony 23.00 50 lE-06 0.25 250 8 70 2920 2.BlE-06 4.00E-04 0.007 3.21E-07 
Beryllium 1. 87 50 lE-06 0.25 250 8 70 2920 2.29E-07 5.00E-03 4.6E-05 2. 62E -08 4.30E+OO lE-07 
Cadmium 55.7 50 lE-06 0.25 250 8 70 2920 6.BlE-06 1. DOE -03 6.BE-03 7.79E-07 -- OE+OO 
Cr <b) 887.96 50 lE-06 0.25 250 8 70 2920 1. 09E -04 1. DOE +00 1. lE -04 1. 24E -05 
Cr UI (c) 8.88 50 lE-06 0.25 250 8 70 2920 1. 09E-06 5.00E-03 2.2E-04 1. 24E-07 
Copper 48. 618 50 lE-06 0.25 250 8 70 2920 5.95E-06 3.70E-02 1. 6E -04 6.BOE-07 
Lead 100. 69 50 lE-06 0.25 250 8 70 2920 1. 23E-05 --- -- 1. 4 lE -06 
Mercury a. 1396 50 lE-06 0.25 250 8 70 2920 1.71E-08 3.00E-04 5.7E-05 1. 95E-09 
Selenium 1. 468 50 lE-06 0.25 250 8 70 2920 1. BOE-07 5.00E-03 3.6E-05 2.05E-08 
Silver 2.97 50 lE-06 0.25 250 8 70 2920 3.63E-07 5.00E-03 7.3E-05 4. 15E-08 
Zinc 160.47 50 lE-06 0.25 250 8 70 2920 1. 96E-05 3.00E-01 6.5E-05 2.24E-06 

Organics 
1, 1-0CE 0.0089 50 lE-06 0.25 250 8 70 2920 1. 09E-09 9.00E-03 lE-07 1.24E-JO 6.00E-01 7E-11 
MC a. •• 41 50 lE-06 0.25 250 8 70 2920 5.0lE-10 6.00E-02 BE-09 5.73E-11 7.50E-03 4[-13 
HCB 0.67 50 lE-06 0.25 250 8 70 2920 8. 13E-OB 8. ODE -04 lE-04 9. 30E-09 , 1. 60E +DO lE-08 

PAHs 
BA 2.36 50 lE-06 0.25 250 8 70 2920 2.BBE-07 -- -- 3.29E-08 7. 30E-O 1 2E-08 
BaP 1. 50 50 lE-06 0.25 250 8 70 2920 1.83E-07 -- -- 2. lOE-08 7.30E+OO 3E-07 
B <b >Fl 2.94 50 !E-06 0.25 250 8 70 2920 3.60E-07 -- -- 4. llE-08 7. 30E -01 2E-OB 
B<UFl 1.50 50 lE-06 0.25 250 8 70 2920 1. 83E-07 -- -- 2. JOE-OB 7.30[-01 2E-08 
Chrysene 1. 59 50 lE-06 0.25 250 8 70 2920 1. 94E-07 -- -- 2.22E-08 7.30E-03 3E- JO 
Fluor. 2.57 50 lE-06 0.25 250 8 70 2920 3. 14E-07 4.00E-02 5E-06 3.59E-08 -- OE+OO 
l < 123-cd )P 1. 54 50 lE-06 0.25 250 8 70 2920 1. 89E-07 -- -- 2. 16E-08 7. 30E-O 1 lE-07 
Phenan. JO. 21 50 lE-06 0.25 250 8 70 2920 1. 25E-06 -- -- 1. 43E-07 -- OE+OO 
Pyrene 2.48 50 lE-06 0.25 250 8 70 2920 3.03E-07 3.00E-02 4E-05 3.47E-08 

0.01 6E-07 
TOTAL 

(a) Cancer intakes are d1v1ded by an averaging time of 25,550 days. 
<b) Tox1c1ty constants for chromium III uere used to model exposures to total chromium. 
(c) Chromium UI was assumed to be 1% of the total chromium concenrtat1on (Paustenbach et al., 1991), 
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3. RME SCENARIO: CURENT SECURITY WORKER SOIL INGESTION 
(CS= UPPER-BOUND or MAXIMUM concentration of COPCs 1ns1de the fence only (n = 11), whichever 1s lower) 

UCL Chrome Cancer Slope 

cs IR CF Fl EF ED BW AT Intake Rf• Hazard Intake(a) Factor Cancer 

Chemical <mg1kg) <mg1d) Ckg1mg) (d1yr) (yr) (kg) (days) (mg1kg-d) (mg1kg-d) Quotient Cmg1kg-d) (mg1kg-d )- l Risk 

<Metals) 
Ant 1mony 23.00 50 lE-06 0. 13 250 B 70 2920 1. 46E -06 4.00E-04 0.004 l. 67E -07 

Beryl I 1um 1. 87 50 lE-06 0. 13 250 8 70 2920 l. 19E -07 5.00E-03 2.4E-05 l. 36E -08 4.3DE+OO 6E-OB 

Cadmium 55.7 50 lE-06 0. 13 250 B 70 2920 3.54E-06 l. ODE -03 3.5E-03 4.05E-07 -- OE+OO 

Cr Cb) B87.96 50 lE-06 0. 13 250 B 70 2920 5.65E-05 l. OOE+OO 5.6E-05 6.45E-06 

Cr VI (cl 8.8B 50 lE-06 0. 13 250 8 70 2920 5.65E-07 5.00E-03 l. lE -04 6.45E-OB 

Copper 48. 618 50 lE-06 0. 13 250 8 70 2920 3.09E-06 3.70E-02 8.4E-05 3.53E-07 

Lead 100. 69 50 lE-06 0. 13 250 8 70 2920 6.40[-06 --- -- 7.32E-07 

Mercury 0. 1396 50 lE-06 0. 13 250 8 70 2920 B.88E-09 3.00E-04 3.0E-05 l. 0 lE -09 

Selenium l. 468 50 lE-06 0. 13 250 8 70 2920 9.34E-08 5.00E-03 1. 9E-05 1. 07E-08 

Silver 2.97 50 lE-06 0. 13 250 8 70 2920 l. 89E -07 5.00E-03 3.8E-05 2. l6E-08 

Zinc 160.47 50 lE-06 o. 13 250 8 70 2920 l. 02E -05 3. OOE-0 l 3.4E-05 1. 17[-06 

Organics 
1, l-OCE 0.0089 50 lE-06 o. 13 250 8 70 2920 5. 66E -10 9.DOE-03 6E-DB 6.47E-ll 6.OOE-01 4E- l l 

MC o. 0041 50 lE-06 o. 13 250 8 70 2920 2.61E-10 6.00E-02 4E-09 2.98E-ll 7.5DE-03 2E-l3 

HCB 0.67 50 lE-06 o. 13 250 8 70 2920 4.23E-08 8.00E-04 5E-05 4.B3E-09 l. 6DE +OD BE-09 

PAHs 
BA 2.36 50 lE-06 0. 13 250 8 70 2920 l. 50E -07 -- -- l. 7 lE -08 7. 30E -0 l 8E-09 

BaP l. 50 50 lE-06 0. 13 250 8 70 2920 9.54E-08 -- -- l. 09E -DB 7.3DE+OO 2E-07 

B (b )Fl 2.94 50 lE-06 0. 13 250 8 70 2920 l. 87E -07 -- -- 2. 14E-08 7. 30E-D 1 8E-09 

BCUFI l. 50 50 lE-06 0. 13 250 B 70 2920 9.54E-DB -- -- l. 09[ -08 7.30[-01 8E-09 

Chrysene l. 59 50 lE-06 0. 13 250 8 70 2920 l. 0 lE-07 -- -- l. 15[ -08 7.30[-03 1[-10 

Fluor. 2.57 50 1[-06 0. 13 250 8 70 2920 l. 63E -07 4.DOE-02 3[-06 l. 87[ -08 -- OE+OO 

I ( 123-cd )P l. 54 50 1[-06 0. 13 250 8 70 2920 9.81[-08 -- -- l. 12E -08 7.30[-01 5E-OB 

Phenan. 10. 2 l 50 lE-06 0. l3 250 8 70 2920 6.49E-07 -- -- 7.42E-DB -- OE+DO 

Pyrene 2.48 50 lE-06 0. 13 250 8 70 2920 l. 58E-07 3.00E-02 2E-05 l. BOE -08 
O.Ol 3E-07 

TOTAL 

(a) Cancer intakes are d1v1ded by an averaging time of 25,550 days. 
<b) Tox1c1ty constants for chromium III were used to model exposures to total chromium. 
Cc) Chromium UI uas assumed to be 1% of the total chromium concenrtat1on (Paustenbach et al., 1991). 
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4. RME SCENARIO: FUTURE WORKERS (8-YR EXPOSURE) SOIL INGESTION 
(CS= UPPER-BOUND or MAXIMUM concentration of COPCs facility-wide (n = 20), whichever is lower) 

UCL Chronic · Cancer Slope 

cs IR CF FI EF ED BW AT Intake RIO Hazard Intake <a) Factor Cancer 

Chemical (mg/kg) <mg/d) (kg/mg) (d/yr) <yr) (kg) (days) <mg/kg-d) (mg/kg-d) Quotient <mg/kg-d) (mg/kg-d )-1 Risk 

<Metals) 
Antimony 19. 89 50 lE-06 0.25 250 8 70 2920 2.43E-06 4.00E-04 0.006 2.78E-07 

Beryllium 1. 63 50 lE-06 0.25 250 8 70 2920 1. 99E -07 5.00E-03 4.0E-05 2.28E-08 4.30E+OO lE-07 

Cadmium 16. 527 50 lE-06 0.25 250 8 70 2920 2.02E-06 1. OOE-03 2.0E-03 2.31E-07 -- OE+OO 

Cr (b) 1320. 00 50 lE-06 0.25 250 8 70 2920 1. 6 lE -04 1. OOE+OO 1. 6E -04 1. 85[-05 

Cr U I (c ) 13. 20 50 lE-06 0.25 250 8 70 2920 1. 6 lE -06 2.00E-02 8. lE-05 1. 85[-07 

Copper 48.607 50 lE-06 0.25 250 8 70 2920 5.95[-06 3.70[-02 1. 6[-04 6.79[-07 

Lead 288.50 50 lE-06 0.25 250 8 70 2920 3.53[-05 --- -- 4.03[-06 

Mercun-:1 0.247 50 lE-06 0.25 250 8 70 2920 3.02[-08 3.00E-04 1. OE -04 3,45[-09 

Selenium 1. 029 50 lE-06 0.25 250 8 70 2920 1. 26[-07 5.00E-03 2.5[-05 1. 44[ -08 

Silver 2.46 50 lE-06 0.25 250 8 70 2920 3.0lE-07 5.00E-03 6.0E-05 3. 44E-08 

Zinc 435.22 50 lE-06 0.25 250 8 70 2920 5.32[-05 3.OOE-01 1. 8E-04 6.08E-06 

Organics 
1, 1-DCE 0.0054 50 lE-06 0.25 250 8 70 2920 6. 54[ - 10 9.0DE-03 7[-08 7.48[-11 6.00E-01 4[-11 

MC 0.0032 50 lE-06 0.25 250 8 70 2920 3.91[-10 6.00E-02 7[-09 4.47[-11 7.50[-03 3[-13 

HCB 2.32 50 lE-06 0.25 250 B 70 2920 2.84[-07 B.DDE-04 4E-04 3.25E-08 1. 60E +00 5E-08 

PAHs 
BA 6.00 50 lE-06 0.25 250 8 70 2920 7.34E-07 -- -- 8.39E-08 7.30E-01 2E-08 

BaP 1. 51 50 lE-06 0.25 250 8 70 2920 1. 85E-07 -- -- 2. 1 lE-08 7.30[+00 3[-07 

B (b )Fl 3. 11 50 lE-06 0.25 250 8 70 2920 3. 81E-G7 -- -- 4.35E-08 7. 30E -01 2E-08 

B < k >FI 2.23 50 lE-06 0.25 250 8 70 2920 2.73E-07 -- -- 3. 12E-08 7. 30[ -01 2E-08 

Chrysene 2.26 50 lE -06 0.25 250 8 70 2920 2.76E-07 -- -- 3. 16[-08 7.30E-03 7E-10 

Fluor. 7. 15 50 lE-06 0.25 250 8 70 2920 8.74E-07 4.00E-02 7E-06 9.99E-08 -- OE+OO 

!(123-cd)P 3.25 50 lE-06 0.25 250 8 70 2920 3.98[-07 -- -- 4.54E-08 7.30E-01 IE-07 

Phenan. 10. 92 50 lE-06 0.25 250 8 70 2920 1. 34E-06 -- -- 1. 53E -07 -- OE+OO 

Pyrene 6.34 50 IE-06 0.25 250 8 70 2920 7.76[-07 3.0DE-02 4E-05 8.86[-08 

TOTAL 0.009 6[-07 

<a) Cancer intakes are d1v1ded by an averaging time of 25,550 days. 
(b ) Tox1c1ty constants for chromium III were used to model exposures to total chromium. 
(c) Chromium UI was assumed to be 1% of the total chromium concenrtat1on (Paustenbach et al., 1991). 
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5. RME SCENARIO: HYPOTHETICAL FUTURE WORKERS (25-YR EXPOSURE) SOIL INGESTION 
<CS= UPPER-BOUND or MAXIMUM concentration of COPCs fac1l1ty-w1de (n = 20), whichever 1s lower) 

UCL Chrome Cancer Slope 

cs IR CF FI EF ED BW AT Intake Rf• Hazard Intake (a) Factor Cancer 

Chemical (mg/kg) (mg/d) (kg/mg) (d/yr) (yr) (kg) (days) (mg/kg-d) <mg/kg-d) Quotient <mg/kg-d) (mg/ kg-d )-1 Risk 

(Metals) 
Antimony 19. 89 5D lE-06 1 250 25 70 9125 9.73[-06 4.00E-04 0.024 3.48E-06 

Beryl l!um 1. 63 50 IE-06 I 250 25 70 9125 7.97[-07 5.00E-03 1. 6E -04 2.85[-07 4.30E+OO lE-06 

Cadmium 16. 527 50 lE-06 I 250 25 70 9125 8.09E-06 1. OOE-03 8. lE-03 2.89E-06 -- OE+OO 

Cr (b) 1320. 00 50 lE-06 I 250 25 70 9125 6.46[-04 1. OOE +00 6.5E-04 2.31E-04 

Cr U I (c ) 13. 20 50 IE-06 1 250 25 70 9125 6.46E-06 5.00E-03 I. 3E -03 2.31E-06 

Copper 48.607 50 !E-06 I 250 25 70 9125 2.38[-05 3.70E-02 6.4[-04 8.49E-06 

Lead 288.50 50 lE-06 I 250 25 70 9125 I. 4 lE -04 --- -- 5.04[-05 

Mercurld 0.247 50 lE-06 1 250 25 70 9125 I. 2 lE -07 3.00E-04 4.0E-04 4.32[-08 

Selenium 1.029 50 IE-06 1 250 25 70 9125 5.03E-07 5.00E-03 I. OE-04 I. BOE -07 

S 1 l ver 2.46 50 IE-06 I 250 25 70 9125 1.21E-06 5.00E-03 2.4E-04 4.31E-07 

Zinc 435.22 50 IE-06 1 250 25 70 9125 2. 13E-04 3. OOE -01 7. lE-04 7.60E-05 

Organics 
1, 1-0CE 0.0054 50 lE-06 1 250 25 70 9125 2.62E-09 9.DOE-03 3E-07 9. 35E-10 6. OOE-0 I 6E-10 

MC 0.0032 50 lE-06 1 250 25 70 9125 I. 57E-09 6.00E-02 3E-08 5. 59E-10 7.50E-03 4E-12 

HCB 2.32 50 IE-06 1 250 25 70 9125 1. 14E-06 B.OOE-04 IE-03 4.06E-07 1. 6DE +DO 6E-07 

PAHs 
BA 6.00 50 IE-06 1 250 25 70 9125 2.94E-06 -- -- I. 05E -06 7.3DE-01 2E-07 

BaP I. 51 50 lE-06 1 250 25 70 9125 7.38E-07 -- -- 2.64E-07 7.30E+OO 4E-06 

B (b )Fl 3. 11 50 IE-06 1 250 25 70 9125 I. 52E-06 -- -- 5. 44E-07 7.30E-01 3E-07 

B <UFJ 2.23 50 lE-06 1 250 25 70 9125 I. 09E -06 -- -- 3.90E-07 7.30E-01 3E-07 

Chrysene 2.26 50 lE-06 1 250 25 70 9125 I. lOE-06 -- -- 3.95E-07 7.3DE-03 9E-09 

Fluor. 7. 15 50 lE-06 1 250 25 70 9125 3.50E-06 4.00E-02 3E-05 1. 25E-06 -- OE+OO 

I ( 123-cd )P 3.25 50 lE-06 1 250 25 70 9125 I. 59E -06 -- -- 5.68E-07 7.30E-OI lE-06 

Phenan. 10. 92 50 lE-06 1 250 25 70 9125 5.34E-06 -- -- 1.91E-06 -- OE +DO 

Pyrene 6.34 50 lE-06 1 250 25 70 9125 3. lDE-06 3.0DE-02 2E-04 I. 1 lE -06 

TOTAL 0.04 BE-06 

(a) Cancer intakes are d1v1ded by an averaging time of 25,550 days. 
<b) Tox1c1ty constants for chromium III were used to model exposures to total chromium. 
(c) Chromium UI was assumed to be 1% of the total chromium concenrtat1on (Paustenbach et al., 199 !). 

~UATTRO,CW1NG3.WQl,Auq 4, 94 



1. AVERAGE SCENARIO: HYPOTHETICAL FUTURE WORKER (25-YR EXPOSURE) SOIL INGESTION 
(CS= MEAN concentration of COPCs fac1!1ty-w1de (n = 20). 

MEAN Chronic Cancer Slope 
cs IR CF FI EF ED BW AT Intake Rf • Hazard Intake(a) Factor Cancer 

Chemical <mg/kg l (mg/d) (kg/mg) (d/yr) (yr) (kg) (days) <mg/kg-d) (mg/kg-d) Quotient (mg/kg-d) (mg/ kg-d )- 1 Risk 
(Metals) 
Antimony 12. 3 I 50 !E-06 1 250 25 70 9125 6.02E-06 4.00E-04 2E-02 2. 15E-06 
Beryll1wm 1.36 50 !E-06 1 250 25 70 9125 6.64E-07 5.00E-03 lE-04 2.37[-07 4.30[+00 lE-06 
Cc1dm1um 5. 41 50 lE-06 l 250 25 70 9125 2.64E-06 l.OOE-03 3[-03 9.44[-07 -- OE+OO 
Cr (b) 170. 08 50 IE-06 l 250 25 70 9125 B.32[-05 I. OOE +00 BE-05 2.97[-05 
Cr U[ (c) D 50 lE-06 1 250 25 70 9125 0.0DE+DD 5.DDE-03 DE+OO O.ODE+OO 
Copper 42.45 50 lE-06 1 250 25 70 9125 2.08[-05 3.70[-02 6[-04 7.42[-06 
Lead B9.054 50 lE-06 1 250 25 70 9125 4.36[-05 NA -- 1.56[-05 
Mercury D. 14 50 lE-06 1 250 25 70 9125 6.65[-0B 3.DDE-04 2[-04 2.3B[-08 
Selenium 0.64 50 1[-06 I 250 25 70 9125 3. 15E -07 5.00E-03 ,6[-05 1. l3[-07 
S11 ver l. 27 50 lE-06 1 250 25 70 9125 6,23[-07 5.00E-03 lE-04 2.23[-07 
Zinc 164.72 50 IE-06 1 250 25 70 9125 B.06[-05 3.00E-01 3[-04 2.B8[-05 

COrqan 1cs) 

1, 1-0CE 0.004 50 lE-06 1 250 25 70 9125 J. 71[-09 9.00E-03 2[-07 6.12[-10 6.00E-02 4[ -11 
HCB 0. 43 50 IE-06 l 250 25 70 9125 2.08[-07 B.OOE-04 3E-04 7.43E-OB I. 60E +OD IE-07 
MC 0.002 50 IE-06 1 250 25 70 9125 l. 17E -09 6.00E-02 2[-08 4. 19E-JD 7.50E-03 3E-12 

PAHs 
BA l. 40 50 lE-06 l 250 25 70 9125 6.84[-07 -- -- 2.44E-07 7.30E-OI 2E-07 
BaP I. 20 50 IE-06 l 250 25 70 9125 5.86[-07 -- -- 2.09E-07 7.30[+00 2E-06 
8 (b >FI 2.39 50 IE-06 l 250 25 70 9125 l. 17[ -06 -- -- 4. lSE-07 7.30E-01 3[-07 
B(k)Fl 0,76 50 lE-06 I 250 25 70 9125 3.71E-07 -- -- 1. 32E-07 7.30E-01 lE-07 
Chrysene 1. 70 50 lE-06 1 250 25 70 9125 B.3IE-07 -- -- 2.97E-07 7.30E-03 2[-09 
Fluor. l. 54 50 lE-06 1 250 25 70 9125 7.55E-07 4.0DE-02 2[-05 2.7DE-07 -- OE+DD 
I< 123-cd )P 0.95 50 lE-06 1 250 25 70 9125 4.66[-07 -- -- l. 66E -07 7.30E-01 lE-07 
Phenan. 1. 47 50 IE-06 I 250 25 70 9125 7. 19E-07 -- -- 2.57[-07 -- OE+DD 
Pyrene l. 47 50 IE-06 1 250 25 70 9125 7. 19[-07 3.0DE-02 2E-05 2.57[-07 -- DE+OO 

0.02 3E-D6 
TOTALS 

(a) Cancer intakes are d1v1ded by an averaging time of 25,550 days. 
(b) Tox1c1 ty constants for chromium III were used to model exposures to total chromium. 
(c ) All chromium measured 1n fac1l1ty soil was assumed to be Chromium III. 

C:,OUATTPO,CWING3.WQ1,Aug 4, 94 
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CHEMICAL WASTE MANAGEMENT SERVICES, INC. (CWMCS) 

CIDCAGO INCINERATOR FACILITY 

FINAL RCRA FACILITY INVESTIGATION REPORT 

RF1 BASELINE ECOLOGICAL RISKS ASSESSMENT, APPENDIX P 

ERRATA 

The following changes and corrections have been made to the Ecological Risk Assessment dated 
March 29, 1994, in response to USEPA comments listed in Attachment ill of the June 3, 1994, 
submittal. These changes also appear in bold type in the revised document. 

Section 1: Not altered. 

Table 2-3: Tables was revised in accordance with General Comment 6. 

Section 2.3, para 7: The following text was added in response to "The following COPCs detected in 
sediments were also detected in facility surface soils: antimony, beryllium, chromium, lead, mercury, 
zinc, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, 
fluoranthene, indeno(l,2,3-cd)pyrene, methylene chloride, phenanthrene, and pyrene. While it is 
possible that the presence of some of these contaminants could have resulted from releases from the 
facility, it is important to keep in mind that numerous other sources of P AH releases into Lake 
Calumet have been identified. For example, samples taken from various landfill sites around Lake 
Calumet contained elevated levels of heavy metals and polycyclic aromatic hydrocarbons (PAHs) 
(IDENR, 1988). According to IDENR (1988), priority pollutants most likely to occur in Lake 
Calumet sediments include arsenic, cadmium, chromium, copper, lead, nickel, selenium, silver, zinc, 
DDT, dieldrin, PCBs, di-n-butyl phthalate, and PAHs." 

Section 3.1, para I: The reference EPA 1992a was changed to Barnthouse and Suter, 1986. Specific 
Comment 2. 

Section 3.1.2, para 2: The following text was added in response to "Of the 13 Illinois state-listed 
T&E bird species that could potentially occur in the Lake Calumet area, five (yellow rail, black­
crowned night heron, American bittern, red-shouldered hawk, and northern harrier) have been 
observed in the Lake Calumet area." 

Section 3.1.2, para 3-4: These paragraphs were rewritten and expanded in response to General 
Comments 2 and 4. 

"While some T &E bird species may land on, use, and feed on or from the facility, they are 
not likely to nest or substantial amounts of time on facility property or to be exposed to significant 
amounts of facility-related contaminants for the following reasons: 

• They do not winter in the area. 
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11 Their home range is large relative to the affected area. 
• Most of the T&E birds species are associated with wetland areas, and no wetlands 

exist on facility property. The CWMCS facility consists of an artificial pier inhabited 
primarily by invader and early successional species. For example, although the black­
crowned night heron does nest in the area, no wetlands where herons typically nest 
exist on the facility property. 
Releases from the facility, which have been primarily limited to small releases of 
facility-related contaminants into Lake Calumet, are not expected to contaminate 
wetland areas that exist in terrestrial areas north of the facility (i.e., away from Lake 
Calumet). 

Given that suitable wetland areas occur near the facility that are not expected to be contaminated by 
facility releases, it is not reasonable to conclude that the T &E species listed in Table 3-1 would spend 
substantial amounts of time in areas affected by facility releases. 

No federally-listed T &E species are known to occur within five miles of the facility. Five 
candidate avian species (the yellow rail, the black-crowned night heron, the American bittern, the red­
shouldered hawk, and the northern harrier) have been observed within a five-mile radius of the 
facility, however. Some candidate species (the black tern, the common tern, and the black-crowned 
night heron) have been known to use and nest in wetlands within this five-mile radius. The nearest 
wetland that could be used by these species is located approximately 0.5 miles southeast of the 
facility. Although T&E bird species are not expected to exposed to substantial amounts of facility­
related contaminants for the reasons noted above, certain wetland species could potentially nest in 
wetlands located near the facility. 

Section 3.3, para 1: General Comment 5. The following was added to clarify why uptake of COPCs 
across the gills was assumed to be the primary route of exposure for aquatic organisms. "While 
ingestion of sediments and prey may be important exposure pathways, any attempt to model the 
transfer of COPCs from sediments and prey to aquatic receptors would introduce significant 
uncertainties into the exposure assessment." 

Section 3.4, para 2: Appendix 1 changed to Appendix A (Specific Comment 3). 

Section 4, bullet 2: The following was added in response to Specific Comment 4. "In other words, 
is exposure to facility-related COPCs by aquatic organisms inhabiting Lake Calumet near the 
CWMCS pier likely to substantially alter species diversity or abundance?" 

Section 5, para 3: The following was added in response to General Comment 7. "Since site-specific 
biota sampling was not done, it is not known for certain if sensitive species currently inhabit Lake 
Calumet near the CWMCS facility. Conversely, IDENR (1988) reported that in 1981 and 1982, 
various salmon and trout species, which are generally considered sensitive cold water species, were 
observed in Lake Calumet. These data indicate that Lake Calumet provides suitable habitat for 
sensitive cold water species." 

Section 5.3, para 1: The following was added in response to General Comment 7. "The TQ 
approach was not used to eliminate COPCs. If the measured concentration of chemical in surface 
water (the exposure concentration referred to in Equation 5-1) is higher than the MA TC (the Toxicity 
Reference Value identified in Equation 5-1), then the TQ for that chemical would be greater than l." 
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Section 5.3.1, para 2: The following was added in response to Specific Comment 5. "Information 
on the mean, maximum, UCL, and standard deviation concentrations for toluene in surface water are 
listed in Table 3-4. • 

Section 5.3.1, para 2: The following was added in response to Specific Comment 6. "TQ results are 
presented and discussed in Chapter 7. Specifically, the measured concentration of toluene in surface 
water is compared to the MATC for toluene in Table 7-5." 

Section 5.4, para I: The following was added in response to Specific Comment 6. "Again, the TQ 
approach was not used to eliminate COPCs. If the measured or estimated concentration of a chemical 
in pore water or sediment (the exposure concentration referred to in Equation 5-1) is higher than the 
MATC (the Toxicity Reference Value identified in Equation 5-1), then the TQ for that chemical 
would be greater than 1. TQ results are presented and discussed in Chapter 7 (Risk 
Characterization)." 

Section 5.5, para 1: The following was added in response to Specific Comment 7. "The final list of 
COPCs for surface water and sediment is summarized in Table 2-5, while the rationale for selecting 
the chemicals as COPCs for these media is described in Section 2." 

Section 6.4, para 2: The following was added in response to Specific Comment 8. "A comparison of 
current species diversity with historical records shows a relative reduction in species diversity over 
time. IDENR (1988) reports that the current fish community in Lake Calumet, however, remains 
diverse. A score of 48 was calculated for Lake Calumet based on Karr's Index of Integrity (Karr, 
1981), which is used to evaluate the quality of fish fauna. This score is comparable to scores 
obtained for the Fox River and falls within the "good" range (Greenfield and Rogner, 1984)." 

Section 7 .1, para 4: The following was added in response to General Comment 8. "To provide a less 
conservative portrayal of the potential toxicity of sediments to aquatic organisms, TQs were calculated 
using the arithmetic mean TRVs (MATCs) listed in Tables 5-4 and 5-5. Use of the minimum TRV 
may overestimate the true risk to aquatic receptors, since this approach assumes that all species 
inhabiting Lake Calumet are equally as sensitive to a given chemical as the most sensitive organism 
tested. Use of the arithmetic mean TRV may better reflect the varying susceptibilities of the myriad 
of aquatic organisms that may be exposed to facility-related COPCs." 

Section 8, para 2: Sentence relating to acute effects was deleted as specified in Specific Comment 10. 

Sections 9: No changes. 
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1.0 lNTRODUCTION 

CWM Chemical Services, Inc. (CWMCS) is performing a Resource Conservation and Recovery 

Act (RCRA) Facility Investigation (RFI) at their Chicago Incinerator facility. The RCRA 

Corrective Action Plan for the facility was developed as part of a Consent Judgment between 

CWMCS and the USEPA in response to a RCRA Facility Assessment (RFA) performed by the 

Illinois Environmental Protection Agency (lEP A). The RFI will assess the distribution of 

potentially hazardous constituents released from former solid waste management units (SWMUs) 

into air, soils, groundwater, and surface water at or near the facility. The Baseline Risk 

Assessment (Baseline RA) portion of the RFI will quantify the potential level of risk, if any, to 

potential human and ecological receptors. The primary objective of the Baseline RA is to 

determine if historical releases from these former SWMUs pose a potential threat to human 

health or the environment. This Baseline RA includes both a human health risk assessment 

(HHRA) and an ecological risk assessment (ERA). 

This report presents the findings of the Ecological Risk Assessment (ERA) conducted for the 

CWMCS Chicago Incinerator facility. The HHRA has been submitted under separate cover 

(CWMCS, 1994). This ERA is an investigation of potential threats to the environment from 

exposure to chemicals of potential concern (COPCs) present in the vicinity of the CWMCS 

facility. It identifies potential exposure pathways from contaminants to environmental receptors 

inhabiting or occurring in the area, characterizes the ecotoxicological properties of the COPCs, 

and quantifies the extent to which such exposures could potentially contribute to ecological risk. 

Risk assessment provides a mechanism for estimating the probability that ecological receptors 

may experience adverse effects. It is a process that synthesizes available data on exposure and 

toxicity of the COPCs and incorporates scientific and professional judgment to estimate the 

associated risk to the environment. Ecological risk assessment essentially involves four steps: 

1. Data Collection and Evaluation: identifying COPCs and defining the nature and 
extent of contamination in specific environmental media; 

1-1 



2. Exposure Assessment: determining the extent of ecological exposure to COPCs; 

3. Effects Assessment: determining the relationship between magnitude of exposure 
and the probability of occurrence of adverse effects; and 

4. Risk Characterization: combining the first three steps to characterize potential 
ecological risks. 

The first step in the ERA is to identify COPCs. This step is followed by an evaluation of 

potential exposure pathways and quantification of exposures by key receptor species. To 

quantify exposures, exposure concentrations must be estimated. The next step, effects 

assessment, identifies compounds that may cause adverse effects in exposed populations. The 

final step, risk characterization, integrates field data, information from the exposure and effects 

assessments, and other relevant data from the literature to yield quantitative estimates of risk. 

Since uncertainty analysis is considered an important component of the risk assessment process, 

a detailed qualitative discussion of uncertainty is included. Guidance documents used to conduct 

this ERA include USEPA's Framework for Ecological Risk Assessment (EPA, 1992a), EPA's 

Ecological Assessment at Hazardous Waste Sites (EPA, 1989a), Ecological Assessment of 

Ha.zardous Waste Sites: A Field and Laboratory Reference Document (EPA, 1989b), Risk 

Assessment Guidance for Supeifund, Volume II, Environmental Evaluation Manual (EPA, 

1989c). 

1.1 Facility Background 

The CWMCS Chicago Incinerator facility is located on approximately 30 acres of land on the 

eastern shore of Lake Calumet within the City of Chicago, Cook County, Illinois. Figure 1-1 

shows the general location of the facility. The incinerator complex occupies the southeast 

portion of the facility. Directly north of this complex is the employee parking lot and a vacant 

area. The pier, which extends approximately 2,300 feet southwest from the vacant area into 

Lake Calumet, comprises the remainder of the facility. The area surrounding the facility is 

zoned heavy industrial and is used almost exclusively for waste management operations. 

Directly to the east, across the street from this facility, is the Paxton IT Landfill. The Paxton 

IT Landfill was a solid and non-hazardous special waste landfill that used a trench system for 
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waste burial. The facility stopped receiving wastes in early 1992 pursuant to legal action by the 

State of Illinois. To the southeast, across the street from the CWMCS facility and immediately 

south of the Paxton II Landfill, is the operating Land & Lakes Landfill. Immediately to the east 

of the Land & Lakes Landfill is the Paxton Avenue Lagoons site, which is undergoing 

remediation by the State of Illinois. Adjacent to the CWMCS facility on the south side is the 

Clean Harbors of Chicago, Inc. facility, which uses chemical processes to remove heavy metals 

and suspended solids from aqueous and organic waste streams. 

Lake Calumet is located about 15 miles south of downtown Chicago. Industrial development, 

primarily iron and steel manufacturing, around Lake Calumet began in 1869. By 1913, five 

metal processing industries were located on the west side of Lake Calumet. Untreated liquid 

wastes were discharged into Lake Calumet, and solid wastes were dumped on adjacent vacant 

land. Some industries sought to improve their property by filling in the wetlands with solid 

waste, primarily slag and/or dredge materials from Lake Calumet. Eventually, some 300 acres 

were developed in this manner (IDENR, 1988). In 1940, the City of Chicago built a dike at 

110th Street across from Lake Calumet to provide open space for solid and industrial waste 

disposal. In 1986, the IEPA found that untreated leachate from this waste disposal unit was 

flowing into area surface water bodies, including Lake Calumet. Additionally, samples taken 

from various landfill sites around Lake Calumet contained elevated levels of heavy metals and 

polycyclic aromatic hydrocarbons (PAHs) (IDENR, 1988). 

After a century of industrialization, the size and shape of Lake Calumet has been drastically 

altered. Land use on the east side of Lake Calumet consists primarily of waste treatment and 

disposal facilities, while the Calumet Expressway (Interstate 94) and a ditch (Pullman Creek) 

which conveys surface runoff from the expressway and nearby industries adjoin the west side. 

In addition to the effects of over 100 years of industrialization, Lake Calumet is currently 

impacted by a variety of non-point sources, including highway runoff, surface runoff from 

industrial properties, and seepage of contaminated groundwater from nearby landfills, waste 

lagoons, and underground storage tanks (IDENR, 1988). A 1986 IEPA study of Southeast 

Chicago showed that the land area and Lake Calumet contamination may stem from thirty-one 

operating or closed landfills or other waste management units in the area, including steel mills, 
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chemical plants, auto assembly plants, and hazardous waste disposal facilities. In summary, 

Lake Calumet has been exposed to a wide variety of industrial contaminants for over 100 years. 

Priority pollutants most likely to occur in Lake Calumet sediments include arsenic, cadmium, 

chromium, copper, lead, nickel, selenium, silver, zinc, DDT, dieldrin, PCBs, di-n-butyl 

phthalate, and PAHs (IDENR, 1988). 

1.2 Historical Facility Operations 

Until the late 1920's, Lake Calumet extended beyond its current borders. Construction of the 

Cal-Sag Canal and the associated flood control units allowed some drainage. Many of these 

reclaimed lands were filled with construction debris, wood, slag, and soil. Most of the area 

occupied by the present day CWMCS facility remained under water until the early 1960's when 

a railroad was constructed along the eastern shore of Lake Calumet. The area of the facility 

containing the current incinerator complex was subsequently constructed using fill, followed by 

the construction of the pier in the early 1970's. 

In 1971, Hyon Waste Management, Inc. (Hyon) constructed an incinerator, office building, and 

a control building on the property. Hyon operated the waste treatment facility until 1979 when 

the equipment and permits were purchased by SCA Chemical Services, Inc. (SCA). The Hyon 

operation was to include the incineration of liquid and hazardous wastes and the neutralization 

and biological treatment of aqueous hazardous waste. From 1972 to 1976, about 68 million 

gallons of chemical wastes were treated at the plant. About 10% of this waste was incinerated, 

while the remainder was treated. Nine former SWMUs have been identified by USEPA: two 

wastewater basins, the high solids basin, the biobeds, the biochemical treatment area, the 

chemical treatment area, the concrete activated sludge basins, the underground pipe network, 

and the drum handling area. A tenth SWMU, the Hyon Tank Farm, was identified during the 

Work Plan preparation for this RFL The location of the former Hyon SWMUs is shown in 

Figure 1-2. 

The facility permit was transferred to SCA in November, 1980. In 1981 under the direction of 

IEPA, SCA constructed a clay-lined vault on the western portion of the pier. Excavation and 
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solidification of waste materials present in olher SWMUs was accomplished and placed in lhe 

vault. Excavated basins were backfilled and covered wilh innocuous fill. Subsequently, portions 

of the underground pipe network were abandoned (plugged with concrete) in place. CWMCS 

acquired the facility in 1985, and in 1988 began a detailed surface water, sediment, soil, and 

subsurface investigation of the facility to further characterize potential releases of contaminants 

from the former SWMUs as part of this RPI. Details on past and current facility conditions are 

available in the RCRA Facility Investigation Report (CWMCS, 1993). 

1.3 Study Area Description 

A detailed description of the facility, both past and current conditions, is contained wilhin the 

RCRA Facility Investigation Report (CWMCS, 1993). A summary of pertinent information is 

offered here. The CWMCS facility is located in the Chicago Lake Plain, which is very flat and 

has few streams but many marshland and wetland areas near Lake Calumet. The area of the 

CWMCS facility is not located within a 100-year floodplain, according to the flood insurance 

rate maps prepared by the Federal Emergency Management Agency (dated June 1, 1981), and 

no natural streams or wetland areas occur on the facility. Most of the facility was under water 

until the early 1960's when a railroad was constructed along the eastern shore of Lake Calumet 

on fill materials, which included construction debris, slag, and soil. The active area of the 

facility (i.e., the area containing the incinerator complex) and the remainder of the pier area 

were constructed in the early 1970's. 

1.3.1 Description or the Plant Community 

Vegetation within the area of the facility consists primarily of invader and weedy species that 

form a mosaic in response to varying facility conditions. A variety of habitats is provided by 

different soil moisture regimes and disturbance histories. Wet habitats are marked by dense 

stands of reed grass (Phragmites australis) that occur at the edge of open water. Poorly drained 

areas contain water cress (Nasturtium officinale), dock (Rumex spp.), milkweed (Aesclepias 
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spp.), and purslane (Portulaca oleracea). Better drained areas, which appear to have been 

recently disturbed, contain dense stands of goldenrod (Solidago spp.), fleabane or daisy 

(Erigeron spp.), annual sunflower (Helianthus tirmuus), and pigweed (Amaranthus spp.) Some 

areas on the north side of the property support big bluestem (Andropoagon gerardi1). Scattered 

cottonwood trees (Populus spp.) and sumac (Rhus spp.) occur along the property fence, with 

scattered bitternightshade (Solamun dulcamara). A few areas are devoid of vegetation except 

for stands of Russian thistle (Salsola kali). Most of the facility has been recently disturbed or 

has soil conditions (i.e., compacted gravel) that are not conducive to vegetative growth. 

Plant species listed as threatened or endangered (T &E) by the State of Illinois that could occur 

in the area of the facility but do not occur on-site include Small White Lady's Slipper 

(Cypripedium canadium), Little Green Sedge (Care.x viridula), Fewflower Spike Rush 

(Eleocharis paucijlora), and Richardson Rush (Juncus alpinus) (personal communication, letter, 

from Deanna Glosser, Illinois Department of Conservation, October, 1993). 

1.3.2 Description of Aquatic Populations 

Biosurvey data for Lake Calumet was collected in 1981 and 1982 (IDENR, 1988). Twenty­

seven fish species from 10 families were collected. A comparison of more recent diversity data 

with historical records shows that species diversity in Lake Calumet has decreased over time, 

although the current Lake Calumet fish community remains diverse. The more frequently 

occurring sport fish species include bluegill (Lepomis macrochirus), largemouth bass 

(Micropterus salmoides), and yellow perch (Percaflavescens). Common carp ( Cyprinus carpio), 

goldfish (Carassius auratus), and various minnows (Family Cyprinidae) have also been collected 

in Lake Calumet and associated wetlands. Other fish species collected include shiners (Notropis 

sp.), salmon and trout (Oncorhynchus sp.), catfish and bullheads (lctalurid sp.), darters 

(Etheostoma sp.), and drums (Aplodinotus sp.) (IDENR, 1988). 

1.3.3 Description of Terrestrial Populations 
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No federal or state-listed T&E bird species have been observed on-site, nor are they expected 

to occur due to the conditions of the fill material and the lack of mature vegetative growth as 

described above. Bird species potentially occurring in the Lake Calumet area include the 

following 13 species listed as endangered by the State of Illinois (personal communication from 

Deanna Glosser, Illinois Department of Conservation, October, 1993 and IDENR, 1988): the 

pied billed grebe (Podilymbus podiceps), the black-crowned night heron (Nycticorax n:ycticorax), 

the common moorhen (Gallinula chloropus), the upland sandpiper (Bartramia longicauda), 

Wilson's phalarope (Phalaropus tricolor), the black tern (Chlidonas niger), the yellow-headed 

blackbird (Xanthocephalus xanthocephalus), the great egret ( Casmerodius albus), the least bittern 

(Ixobrychus exilis), the American bittern (Botaurus lentiginosus), the yellow rail ( Coturnicops 

noveboracensis), the red-shouldered hawk (Buteo lineatus), and the northern harrier (formerly 

known as the marsh hawk) (Circus eyaneus). 

Cormorants were observed in wetland areas located approximately one-half mile east of the 

facility during field reconnaissance of the facility conducted in the fall of 1993. Other non­

endangered bird species potentially inhabiting or frequenting Lake Calumet include water fowl, 

such as ducks and geese, and shorebirds, including killdeer and gulls. Other avian receptors 

would include various passerine (or perching) birds that typically occur in developed or 

urban/suburban environments. These species may include black birds, starlings, jays, swallows, 

larks, and sparrows. In addition, the CWMCS facility has been used by migrant populations of 

gulls, primarily herring gulls. The gulls utilize the pier seasonally for nesting and fledgling their 

young. The isolation afforded by the fence and surrounding water provides a hospitable area 

for the breeding gulls. 

The CWMCS facility provides limited potential habitat for small mammals, such as rodents 

(mice, rats, and voles). The CWMCS facility is constructed on a man-made pier that has 

become vegetated with invader-type plant species typical of an early successional community. 

As such, habitat for a majority of the indigenous small mammal species is limited or non­

existent. Similarly, large mammals are not likely to frequent the facility. The eastern portion 

of the facility is enclosed by a tall chain-link security fence. The fence essentially isolates 

approximately one-half of the pier and encloses the remainder of the pier from large mammal 
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encroachment. 
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2.0 IDENTIFYING CHEMICALS OF POTENTIAL CONCERN 

After collecting and analyzing environmental samples from the facility area, the next step in the 

risk assessment process is to identify chemicals of potential concern (COPCs). COPCs are 

compounds present in environmental media in the vicinity of the CWMCS facility that are site­

related and may pose adverse impacts to ecological receptors. A phased screening process was 

used to identify COPCs in environmental media that may pose adverse impacts to environmental 

receptors (Le., COPCs for the human health and ecological risk assessments may be different). 

COPCs were determined for the following media for this ERA: 

• Lake Calumet sediment 

• Lake Calumet surface water 

It was not necessary to determine COPCs for groundwater since it does not surface anywhere 

on-site, and aquatic receptors are not exposed directly to undiluted groundwater. Although 

shallow groundwater present in the fill is hydraulically connected to Lake Calumet, groundwater 

flow to Lake Calumet is slow and does not significantly impact Lake Calumet water levels. A 

worst-case scenario, based on observed hydrogeology and groundwater chemistry conditions at 

the CWMCS pier, was modeled to simulate the flux of benzene into Lake Calumet. Results 

showed that the actual discharge of benzene was very low (see Section 4.2.5 of the RFI; 

CWMCS, 1993). Furthermore, since chemical levels in Lake Calumet and groundwater within 

the fill are probably at steady-state given that the contaminated materials have been present on 

the facility for more than 20 years, future chemical levels in surface water and sediment near 

the facility are not expected to increase over time. Finally, COPCs for surface soil and air were 

not identified for ecological risk quantification, since the focus of this assessment is on impacts 

to aquatic receptors. 
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The selection of COPCs was based on the following data. The data validation packages 

(Appendix N) had primacy in the review, which is consistent with guidance from EPA 

Region V. ETC Analytica.l Data Packages upon which the data validation was conducted were 

used to derive numerica.l values for data points listed as "BMDL" (Below Method Detection 

Limit) in the data validation packages. The ETC Analytica.l Data Packages did not list numeric 

values for positive readings ("hits") that were below the method detection limit (MDL) [ETC's 

MDL is the sample quantitation limit (SQL)]. Since analytica.l results reported as BMDL were 

not validated, they were not used in this assessment. For data points reported as BMDL, that 

sample concentraton was assumed to be equal to one-half the SQL. Similarly, numeric values 

reported as non-detected in the data validation process were also assumed to be equal to one-half 

the SQL. 

Selection of COPCs in surface water and sediments involved a four-phase process. In the first 

phase, the concentration of chemica.ls detected in blanks were compared with the concentration 

detected in facility samples. In accordance with USEPA risk assessment guidance, sample 

results were considered positive only if the concentration in the facility sample was five times 

the maximum concentration detected in any blank sample [10 times the maximum for the 

common laboratory artifacts: acetone, methyl ethyl ketone, methylene chloride, toluene, and 

phthalate esters (USEPA, 1989d)]. The second phase included an evaluation of detection 

frequencies. Compounds with detection frequencies of five percent or less in facility-related 

samples from any medium were eliminated from further consideration in that medium. 

The third phase involved comparing the measured concentration of chemica.ls in sediments to 

medium-specific baseline data. Contaminants not eliminated as COPCs for sediment during the 

first two phases of the screening process were compared to measured contaminant levels in clay. 

Clay samples collected from the CWMCS facility during the Phase Il investigation were used 

in these comparisons. Clay samples are appropriate for baseline comparisons because studies 

conducted in the Lake Calumet area (IDENR, 1988) have shown that Lake Calumet sediments 
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have been contaminated by past land use and waste disposal activities. Consequently, clay 

samples represent baseline conditions prior to waste disposal activities either on the facility or 

in the vicinity of the property. Furthermore, since the pier is built on land that was reclaimed 

from Lake Calumet, the clay samples used to represent baseline conditions are virtually identical 

to the clay that is beneath existing Lake Calumet sediments. 

Clay samples collected during Phase Il of the facility investigation indicate that contamination 

from historical waste disposal activities has not migrated vertically. Twenty-three samples were 

collected at depths of five, 15, and 40 feet below the clay/fill contact. A total of seven volatile 

organic compounds (Voes) and two phthalates were detected in the Phase II clay samples. Four 

of these voes (acetone, methylene chloride, methyl ethyl ketone, and trichlorofluoromethane) 

and one of the phthalates (bis(2-ethylhexyl)phthalate) are common laboratory artifacts. The 

upper samples (i.e., the samples collected at a depth of five feet below the clay/fill interface) 

contained no voes. This upper layer (the upper lacustrine unit) has been shown to be a 

homogenous, low permeability layer. This contaminant configuration indicates that vertical 

migration of contaminants from the fill has not occurred. The low levels of VOCs detected in 

samples taken from the lower lacustrine layer (15 feet below the interface) and the underlying 

clayey glacial till (40 feet below the interface) are believed to be sampling artifacts introduced 

by the "drag down" of surficial soil contaminants during sampling. Metals were commonly 

measured in clay samples. The preponderance of metals throughout the clay and the fact that 

similar concentrations were measured at the different levels sampled indicate that measured 

levels represent naturally-occurring concentrations. Table 2-1 is a list of metal and organic 

constituents in collected clay samples. As a result of this process, potential hazards associated 

with exposure to only those chemicals present in sediments near the CWMCS facility in 

concentrations significantly greater than baseline were evaluated. This approach agrees with the 

following USEPA guidance, "All chemicals detected at concentrations exceeding background 

should be considered in the risk assessment" (Letter from Joseph M. Boyle to Kevin K. Hersey, 

May 15, 1992). 
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If the mean concentration of a chemical in sediment samples collected adjacent to the CWMCS 

pier was statistically higher (at the 95 % level of confidence) than the mean level of that 

contaminant in facility clay samples as determined using a one-tailed Student t-test, that chemical 

was retained as a COPC. If a given chemical was not detected in clay but was detected in 

sediments, that chemical was considered a COPC. Since lake Calumet has been contaminated 

by historical releases from numerous activities and locations, collection of baseline samples for 

surface water was not possible. Therefore, any chemical detected in surface water not 

eliminated as a COPC during the first two phases of the screening process was retained as a 

COPC for surface water. 

2.2 COPCs for Surface Water 

Five surface water samples were collected during Phase I of the investigation, while 15 surface 

water samples were collected during Phase Il. As was done in the HHRA, Phase I and Il data 

were combined to increase sample size. The locations of Phase I and Phase IT surface water 

samples are shown in Figure 3-1. Phase I surface water samples were analyzed for priority 

pollutant volatiles, metals, and semi-volatiles common to Appendix IX plus total dissolved solids 

(TDS), total suspended solids (TSS), biological oxygen demand (BOD), chemical oxygen 

demand (COD), total alkalinity, total organic carbon (TOC), specific conductance, pH, 

ammonia, nitrates and nitrites, potassium, sodium, calcium, magnesium, and sulfate. Phase Il 

samples were analyzed for priority pollutant volatiles, metals, and semi-volatiles common to 

Appendix IX. 

Only two chemicals, methylene chloride and toluene (common laboratory artifacts), were 

detected in more than five percent of the surface water samples analyzed. Methylene chloride 

was eliminated as a COPC since it was detected in blank samples at similar concentrations (i.e., 

within ten times of the blank concentrations). Any sample whose concentration did not exceed 

the sample quantitation limit (i.e., non-detect and BMDL samples) were considered as non­

detects in determining detection frequency for constituents in surface water. Detection 

frequencies were 32 percent for methylene chloride and 11 percent for toluene. The maximum 
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concentration of these two chemicals in surface water ranged from 4.1 µg/L for toluene to 

9.1 µg/L for methylene chloride. 

2.3 COPCs for Sediment 

Thirty sediment samples were collected from Lake Calumet during Phase I activities (sample S-6 

was not sampled due to a lack of sediments at that location). Phase I sediment samples were 

analyzed for priority pollutant volatiles, metals, and semi-volatiles common to Appendix IX plus 

COD, pH, ammonia, nitrates and nitrites, potassium, sodium, magnesium, calcium, and sulfate. 

Ten sediment samples, which were analyzed for Appendix IX pollutants, were collected from 

Lake Calumet during Phase II of the investigation. Toe location of sediment samples collected 

during Phases I (samples S-1 through S-30) and II (samples S-1 through S-10) are shown in 

Figure 3-1. All Phase I and II sediment samples collected site wide were used in this assessment 

with the following exceptions. Phase I sample S-24 was judged to be unreliable for all 

constituents in the data validation process and was not used. Phase I samples S-13 and S-16 

were judged to be unreliable in the data validation process for acenaphthene, anthracene, 

benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, 

benzo(ghi)perylene, bis(2-ethylhexyl)phthalate, chrysene, di-n-butyl phthalate, fluoranthene, 

fluorene, indeno(123-cd)pyrene, napthalene, phenanthrene, phenol, and pyrene. Hence, the 

effective sample size for these organics was 36. Phase I sample S-10 was not analyzed for 

benzene, 1,2-trans-dichloroethylene, diethyl phthalate, methylene chloride, and toluene. Hence, 

sample size for these organics was 38. Sample size for heptachlor was 28, since in addition to 

the loss of Phase I sample S-24, Phase II sediment samples were not analyzed for heptachlor. 

Metals detected in Lake Calumet sediments include: antimony, arsenic, beryllium, cadmium, 

chromium, copper, lead, mercury, nickel, silver, and zinc. Any sample whose concentration 

did not exceed the sample quantitation limit (i.e., non-detect and BMDL samples) were 

considered as non-detects in determining detection frequency for both metals and organic 

constituents in sediment. Arsenic, beryllium, cadmium, chromium, copper, lead, nickel, and 

zinc were detected in at least 90% of the 38 Phase I and Il samples. Antimony, mercury, and 
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silver were detected in 28%, 51 %, and 21 % of the samples analyzed, respectively. Maximum 

metals levels ranged from 340 µg/kg for mercury to 1,550,000 µg/kg for zinc. 

Organic contaminants detected in Lake Calumet sediment samples taken near the CWMCS 

facility include: acenaphthene, anthracene, benzene, benzo(a)anthracene, benw(a)pyrene, 

benw(b)fluoranthene, benw(k)fluoranthene, benzo(ghi)perylene, bis(2-ethylhexyl)phthalate, 

chrysene, 1,2-trans-clichloroethylene, di-n-butyl phthalate, diethyl phthalate, fluoranthene, 

fluorene, heptachlor, indeno(l23-ccl)pyrene, methylene chloride, naphthalene, phenanthrene, 

phenol, pyrene, and toluene. Of these 23 organic compounds, only fluoranthene and pyrene 

were detected in more than 80% of the samples collected. Chrysene, methylene chloride, and 

phenathrene were detected in 54% to 76% of the samples analyzed. Anthracene, 

benzo( a)anthracene, benzo( a)pyrene, benw(b )fluoranthene, bis(2-ethylhexyl)phthalate, di-n-buty l 

phthalate, and phenol were detected in 30% to 50% of the samples. The remaining chemicals 

[acenaphthene (16%) benzene (18%), benzo(k)fluoranthene (24%), benzo(ghi)perylene (11 %), 

1,2-t-dichloroethylene (26%), diethyl phthalate (24%), fluorene (24%), heptachlor (14%), 

indeno(123-cd)pyrene (8%), naphthalene (27%), and toluene (13%)] were detected in less than 

30% of the sediment samples collected. Maximum measured levels of organics in sediments 

ranged from 3.0 µg/kg dry weight for toluene to 17,900 µg/kg dry weight for di-n-butyl 

phthalate. 

Since sediment samples were taken both near the CWMCS pier and out into Lake Calumet, 

unpaired, one-sided Student's t tests were performed to determine if the measured concentration 

of chemicals in sediment near the facility was statistically different from the concentration in 

sediment samples taken farther out in Lake Calumet. This evaluation was done for the purpose 

of determining whether the data could be pooled prior to further analysis. "Lake Calumet" 

samples were defined as Phase I samples S-1 through S-6 (S-6 was not sampled due to 

insufficient sample volume) and S-17 through S-22. "Near-pier" samples were defined as all 

others. The location of Lake Calumet and near-pier samples is shown on Figure 3-1. 
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Results of the t-test show that the concentrations of beryllium, cadmium, chromium, copper, 

lead, mercury, nickel, diethyl phthalate, phenanthrene, and pyrene in sediments near the 

CWMCS facility are significantly higher than the concentration of these chemicals in sediments 

taken further out in Lake Calumet (Table 2-2). Levels of antimony, arsenic, benzene, and 

phenol were higher in Lake Calumet sediments versus near-pier sediment samples, while there 

was no significant difference in levels of the remaining 21 constituents detected in sediments 

(Table 2-2). Based on these results, the exposure point concentrations used in the effects 

assessment and data used in additional statistical analyses were based on samples taken from near 

the CWMCS pier only. This approach is conservative in that it avoids dilution of the mean and 

upper-bound concentrations used in the toxicity evaluation by the slightly lower concentration 

of chemicals measured farther out in Lake Calumet for some chemicals of potential concern and 

is more representative of the levels to which aquatic receptors inhabiting areas near the CWMCS 

facility may potentially be exposed. 

Next, the distribution of the near-pier sediment data were determined. Most large environmental 

data sets have been shown to be lognormally versus normally distributed (USEPA, 1992c). A 

Kolmogorov-Smimov (K-S) goodness of fit test using Lilliefors correction was used to determine 

if the data were normally or lognormally distributed. The K-S test was selected over the 

Shapiro-Wilk (or W) test, as it is a more powerful and robust statistical tool (Gilbert, 1987). 

The data were assumed to fit the distribution (normal or lognormal) if the results of the K-S test 

were significant at the 95 % level of confidence. Results of the K-S test are shown in Table 2-3 

for each chemical detected in sediments. Table 2-3 shows that arsenic, chromium, copper, lead 

and zinc are lognormally distributed, while beryllium and cadmium are normally distributed. 

The data available for the remaining 22 constituents did not fit any distribution at the 95 % level 

of significance. If the data fit neither a normal nor a lognormal distribution (i.e., those labeled 

as "none" in Column 2 of Table 2-3), then the data were assumed to fit the distribution that 

yielded the higher upper-bound (upper 95 % percentile) value. Section 3.4 provides the equations 

and data used to calculate upper-bound values. 
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Table 2-4 presents results of the t-tests done to compare measured levels of contaminants in 

near-pier sediment samples with those in the clay samples obtained from the facility. Results 

of the t-test were considered significant at the 95 % level of confidence regardless of whether 

chemical levels in clay were statistically higher. If the mean concentration of a chemical in clay 

was statistically higher than its mean concentration in sediment (at the 0.05 level of confidence), 

that chemical was not considered a COPC. If the data for a given chemical were shown to be 

lognormally distributed, the t-test was done using logtransformed data [i.e., ln(x)]. Table 2-4 

shows that levels of benzene, bis(2-ethylhexyl)phthalate, cadmium, copper, di-n-butylphthalate, 

nickel, and toluene in sediment samples collected near the CWMCS facility were either 

significantly lower than or not significantly different from levels measured in baseline (clay) 

samples. Hence, arsenic, beryllium, chromium, lead, mercury, phenanthrene, silver, and zinc 

were retained as COPCs. Since acenaphthene, anthracene, antimony, benzo(a)anthracene, 

benzo(a)pyrene, benzo(b )fluoranthene, benzo(k)fluoranthene, chrysene, 1,2-trans­

dichloroethylene, diethyl phthalate, fluoranthene, fluorene, heptachlor, indeno(l23-cd)pyrene, 

methylene chloride, phenol, and pyrene were not detected in at least five percent of the clay 

samples analyzed but were detected in near-pier sediments, these chemicals were also retained 

as COPCs for sediments. Table 2-5 summarizes COPCs for surface water and sediments. A 

statistically significant increase in sediment chemical concentrations in the "near pier" samples 

versus clay samples does not necessarily imply the chemicals were released from any particular 

source. The following COPCs detected in sediments were also detected in facility surface 

soils: antimony, beryllium, chromium, lead, mercury, zinc, benzo(a)anthracene, 

benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, fluoranthene, 

indeno(l,2,3-cd)pyrene, methylene chloride, phenanthrene, and pyrene. While it is possible 

that the presence of some of these contaminants could have resulted from releases from the 

facility, it is important to keep in mind that numerous other sources of P AH releases into 

Lake Calumet have been identified. For example, samples taken from various landfill sites 

around Lake Calumet contained elevated levels of heavy metals and polycyclic aromatic 

hydrocarbons (PAHs) (IDENR, 1988). According to IDENR (1988), priority pollutants 

most likely to occur in Lake Calumet sediments include arsenic, cadmium, chromium, 
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copper, lead, nickel, selenium, silver, zinc, DDT, dieldrin, PCBs, di-n-butyl phthalate, and 

PAIis. 

2.4 Enviromnental Fate Characteristics of COPCs 

Environmental fate properties are important because they provide information on the 

environmental behavior of chemical compounds throughout various environmental media. 

Environmental fate properties for the COPCs are summarized in Table 2-6. Many physical and 

chemical parameters, such as water solubility, vapor pressure, octanol-water partitioning, and 

bioaccumulation, influence the behavior and fate of organics released into the environment. The 

importance of these factors and how they influence each other is often inadequately understood. 

However, the examination of a few basic physicochemical properties can provide insight into 

the behavior and fate of chemicals released into the environment. 

Metals readily sorb to particulate matter and may complex with various anions such as 

carbonates and sulfides, modifying their water solubility. Such sorption and complexation is 

known to affect (typically diminish) the bioavailability of metals in soils/sediments or aqueous 

systems (Adams, 1988). The empirical soil/sediment-water distribution coefficient (Ka), which 

is defined as the equilibrium concentration of that individual compound in soil/sediment divided 

by the equilibrium concentration of that compound in the aqueous phase, is used to estimate the 

partitioning behavior of metals in aqueous systems. Kd values were used as general guidance 

on partitioning because specific sediment characteristics that could influence metals behavior, 

such as redox potential, particle sire distribution, and acid volatile sulfide data are not known 

for this facility. Generally, the higher the ~ value, the more likely the metal is to sorb to 

sediment and the less likely it is to partition into water and become bioavailable. ~ values can 

be highly variable depending on facility-specific sediment conditions. The range of observed 

K.. values (as reported by Boes, et al.) for the metals of potential concern are shown in Table 

2-7. Geometric mean K.. values for the metals of potential concern range from 0.55 for mercury 

to 850 for chromium (Table 2-7). Mean~ values indicate that chromium, beryllium, and zinc 
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are more likely to sorb to sediments, while cadmium, mercury, and silver are more likely to 

partition into water and become bioavailable. 

COPCs are expected to be well-mixed within Lake Calumet. Water solubility is the maximum 

amount of a chemical that will dissolve in pure water at a specific temperature and pH. A 

chemical's solubility in water affects its fate and transport in all environmental media. Highly 

soluble compounds tend to leach rapidly from soil/sediment into ground and surface water 

supplies. In addition, they tend to be more volatile (Menzer and Nelson, 1980), more 

biodegradable (Lyman et al., 1982), and more mobile (Briggs, 1981) than less soluble or 

insoluble chemicals. Of the chemicals listed in Table 2-6, diethyl phthalate, 1,2-trans­

dichloroethylene, methylene chloride, phenol, and toluene are most soluble in water (solubilities 

range from 535 to 20,000 mg/L), while benzo(ghi)perylene and indeno(l,2,3-cd)pyrene are less 

soluble in water (solubilities are 7xlo-4 to 5xlo-4 mg/L). 

Vapor pressure and Henry's Law Constant are two indicators of a chemical's volatility. Vapor 

pressure measures the relative volatility of a chemical in its pure state and is useful for 

determining the extent to which a chemical will be transported into air from soil and water 

surfaces. Volatilization is a major route for the distribution of many chemicals in the 

environment (Dobbs and Cull, 1982). A chemical's volatility is affected by its solubility, vapor 

pressure, and molecular weight, as well as the nature of the air-to-water or soil-to-water 

interface through which the chemical must pass (Lyman et al., 1982). Chemicals with a low 

vapor pressure and a high affinity for soil or water are less likely to vaporize than chemicals that 

have a high vapor pressure and a weak affinity for soil or water. Methylene chloride, 1,2-trans­

dichloroethylene, phenol, and toluene which have high vapor pressures relative to the other 

COPCs, are expected to volatilize rapidly. Henry's Law Constant, which combines information 

on vapor pressure, molecular weight, and solubility, represents a better measure of estimating 

releases from water. Generally, chemicals with a Henry's Law Constant between 10·5 and 10·7, 

which includes all of the phthalates and most P AHs, are considered to have a low potential to 

volatilize from water. Conversely, chemicals with a Henry's Law Constant greater than Ht3, 
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such as 1,2-trans--dichloroethylene, methylene chloride, and toluene, are likely to volatilize 

rapidly from water. 

Koc values represent the sediment-water partition coefficient normalized for total organic carbon 

(TOC). Koc values range from approximately 8.8 to 5.5xHf for the COPCs (Table 2-6). 

Compounds with low Koc values are generally more mobile, soluble, and subject to degradation, 

while those with high Koc values are less soluble but more persistent. Koc values are important 

to the analysis because they are used to estimate the equilibrium partition of COPCs between 

sediment and pore water. Benzo(a)anthracene, benzo(a)pyrene, benzo(ghi)perylene, and 

indeno(l ,2,3-cd)pyrene have high Koc values, which indicate that they are likely to sorb strongly 

to sediments. 

Table 2-6 also lists log octanol/water partition coefficient <Kow) for the organic COPCs. Kaw has 

been recognized as a key parameter in predicting the environmental fate of organic compounds, 

and has been shown to be linearly correlated with bioconcentration of organic compounds in 

aquatic organisms. The octanol-water partition coefficient is defined as the ratio of a chemical's 

concentration in the octanol phase to its concentration in the aqueous phase (Lyman et al., 

1982). Generally, higher Kaw values are indicative of a high bioconcentration potential. 

Chemicals with large Kaw values tend to accumulate in soil, sediment, and biota but not in water. 

For example, lipophilic compounds, such as benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, benzo(ghi)perylene, and indeno(l ,2,3-cd)pyrene are more soluble in 

organic matter and more likely to bioaccumulate in living organisms. 
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TABLE2-1 
SUMMARY OF METAL AND ORGANIC CONSTITUENTS IN CLAY" 

Arithmetic Standard 95 Percent Upper 
Sample Range Mean Deviation Confidence Limit 

Chemical Size (µg/kg) (µg/kg)" (µg/kg)" (µg/kg)' 

METALS 

Antimony 23 ND (96%) - 3850 3550 157 3606 

Arsenic 23 2900 - 18,000 10,430 3674 11,741 

Beryllium 23 350 - 870 616 136 664 

Cadmium 23 1400 - 7100 2644 1238 3085 

Chromium 23 7700 - 23,000 14,791 3998 16,219 

Copper 23 21,000 - 50,000 34,522 8675 37,619 

Lead 23 10,000 - 49,000 20,391 7976 23,239 

Mercury 23 ND (52%) - 100 49.5 11.2 53.5 

Nickel 23 23,000 - 41,000 31,696 4704 33,375 

Silver 23 ND (35%) - 650 591 28.8 602 

Zinc 23 45,000 - 100,000 62,130 14,586 67,337 
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Chemkal 

ORGANICS' 

Benzene 

Bis(2-ethylhexyl)phthalate 

Di-n-butyl phthalate 

Phenanthrene 

Toluene 

TABLE2-1 
SUMMARY OF METAL AND ORGANIC CONSTITUENTS IN CLAY" 

- Continued -

Arithmetic Standard 
Sample Range Mean Deviation 

Size (µg/kg) (µg/kg)" (µg/kg)" 

23 ND (91 % - 24.4) 3.5 4.6 

23 337 - 41,500 6143 8490 

23 1900 - 17,600 5812 3941 

23 ND (61 %) - 429 313 51 

23 ND (87%) - 33.3 5.1 6.2 

a 

b 

Only Phase II clay data were used, since Phase I data were shown to be invalid. 

Non-detect values were assumed to be equal to one-half the sample quantitation limit. 

95 Percent Upper 
Confidence Limit 

(µg/kg)" 

5.2 

10,544 

7677 

331 

7.3 

' All other organics detected in sediments were not detected in at least five percent of the clay samples analyzed. 
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TABLE 2-2 
THE MEAN CONCENTRATION, STANDARD DEVIATION, AND RESULTS OF THE ONE-TAILED T-TEST 

COMPARING "LAKE CALUMET" AND "NEAR-PIER" SEDIMENT SAMPLES 

Arithmetic Mean Standard Arithmetic Mean Standard 
Lake Calumet Deviation Lake Near•Pier Deviation 

Sediment Calumet Sediment Near•Pi.er 
Concentration• Sediments Concentrationb Sediments Calculated I 

Chemical C,.g/kg) C,.g/kg) C,.g/kg) C,.g/kg) Value P Value' 

METALS 

Antimony 12,636 8358 52% 6225 2.981 0.0026' 

Arsenic 24,818 5437 17,148 7179 3.181 0.0015' 

Beryllium 385 133 818 354 3.917 0.0002 • 

Cadmium 1099 1391 2789 1540 3.150 0.0016 • 

Chromium 17,800 11,%4 45,119 41,515 2.131 0.02• 

Cooner 32,728 19,390 43,444 17,046 1.690 0.05 • 

Lead 56,728 37,253 110,519 73,250 2.304 0.014 • 

Mercury 82.7 62.1 150 104 1.994 0.027 • 

Nickel 21,409 11.102 24,%3 11,366 0.877 0.196 • 

Silver 600 332 1000 876 1.463 0.076' 

Zinc 193,273 99,513 288,889 278,860 I.IOI 0.139' 

ORGANICS 

Acenapthene 147 59.5 120 41.6 1.573 0.063' 

Anthracene 187 104 246 420 0.455 0.33' 

Benzene 3.2 1.9 2.1 0.4 2.862 0.0035' 

Benzo(a)anthracene 501 135 984 1309 1.206 0.12' 

Benzo(a)pyrene 262 201 584 1048 1.004 0.16 r 

Benzo(b )fluoranthene 340 90 974 1931 1.079 0.144' 

Benzo(k)fluoranthene 198 119 353 706 0.718 0.24' 

Benzo(ghi\nerylene 342 189 398 792 0.305 0.38' 

Bis(2-ethylhexyl)phthalate 1407 2275 2821 4302 1.023 0.16' 

Chrysene 542 302 784 1530 0.516 0.31' 
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TABLE 2-2 
THE MEAN CONCENTRATION, STANDARD DEVIATION, 

AND RESULTS OF THE ONE-TAILED T-TEST COMPARING LAKE CALUMET AND NEAR-PIER SEDIMENT SAMPLES 
- Continued -

Aritbmellc Mean Standard Arithmetic Mean Standard 
Lake Cahunet Deviation Lake Near•Pi.er Deviation 

Sediment Calumet Sediment Near-Pier 
Concentration• Sediments Concentrationb Sediments Calculated I 

Chemical (i<g/kg) (pg/kg) (pg/kg) (,,g/kg) Value PValue" 

l ,2-trans--Oichloroethylene 1.6 1.0 1.6 2.2 0.111 0.46' 

Di-n-butyl Dhthalate 375 217 2405 4087 1.633 OJ)6f 

Diethyl phthalate 437 192 565 101 2.652 0.006 • 

Heptachlor 8.9 15.2 6.0 17.4 0.450 0.33' 

lndeno(123-cd)pyrene 218 10.0 378 817 0.646 0.26' 

Fluorenthene 812 2.1 1382 4.2 1.158 0.13' 

Fluorene 168 69.5 143 128 0.604 0.28' 

Methylene chloride 60.2 124 39.0 102 0.544 0.30' 

Naphthalene 142 58.0 184 382 0.356 0.36' 

Phenanthrene 682 356 2025 2363 1.861 0.04 • 

Phenol 675 420 177 288 4.144 0.0001' 

Pyrene 663 1.9 1400 3.9 J.727 0.047 • 

Toluene 3.0 O.o3 2.7 0.7 l.309 0.10' 

Mean of all 11 "Lake Calumet" sediment samples collected during Phase I investigations (Phase 1 samples S-1 through S-6 [S-6 not sampled due to insufficient 
sample volume] and S-17 through S-22). Non-detect values were assumed to equal one-half the sample quantitation limit. 

Mean of sediment samples collected near the CWMCS property (i.e .• near-pier samples only). Non-detect values were assumed to equal one-half the sample 
quantitation limit. Sample size= 27 for all metals and 26 for benzene, 1,2-trans-dichloroethylene,diethyl phthalate, methylene chloride, and toluene. Sample size 
equals 25 for acenaphthene, anthracene, benzo{a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(ghi)perylene, bis{2-
ethylhexyl)phthalate, di-n-butyl phthalate, fluoranthene, fluorene, indeno(l23-cd)pyrene, napthalene, phenanthrene, phenol, and pyrene. Sample size is 17 for 
heptachlor. 

Test was considered significant at the 95 % level of confidence using a one-tailed Student t test. 

Mean "Lake Calumet" sediment concentration is significantly greater than the mean near-pier sediment concentration. 

Mean near-pier concentration is significantly greater than the mean Lake Calumet sediment concentration. 

There is no significant difference between mean Lake Calumet and mean near-pier sediment concentrations. 
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TABLE2-3 
KOLMOGOROV-SMIRNOV GOODNESS OF FIT TEST RESULTS AND MEAN, STANDARD DEVIATION, 
AND UPPER-BOUND CONCENTRATIONS FOR METALS AND ORGANIC CHEMICALS OF POTENTIAL 

CONCERN IN SEDIMENTS NEAR TIIB CWMCS FACILITY 

95% Upper Maximum 
Confidence Measured 

Standard Limit for the Value of Near-
Sample Significance Mean Deviation Hori Distribution l'ier Samples 

Chemical Sb.e• Distribuliod Levelb (,,g/kg)' <,.g/kg)' Statistic' (,,g/kg) (,,g/kg) 

METALS 

Antimony 28 none (assumed --- 7148 5617 1.703 8956 30,000 
normal) 

Arsenic 28 lognormal 0.221 16,614 1.8 2.01 24,564 87,000 

Beryllium 28 lognormal 0.683 734 1.6 1.91 965 1600 

Cadmium 28 normal 0.628 2907 1561 1.703 3409 6600 

Chromium 28 lognormal 0.313 33,124 2.1 2.15 57,893 198,000 

Copper 28 Iognormal 0.138 39,301 1.6 1.90 50,857 74,000 

Lead 28 lognormal 0.330 91,035 1.8 2.03 138,092 400,000 

Mercury 28 none (assumed --- 118 2.1 2.17 210 340 
lognormal) 

Nickel 28 lognormal 0.162 21,960 1.1 1.96 30,448 43,000 

Silver 28 none (assumed --- 1088 1.7 1.98 1442 3100 
lognormal) 

Zinc 28 normal 0.303 236,786 118,286 1.703 274,855 499,000 

ORGANICS 

Acenaphthene 28 none (assumed --- 839 2.7 2.44 2148 2550 
lognormal) 

Anthracene 28 normal 0.073 1203 723 1.703 1436 2550 

Benzene 28 none (assumed --- 2.9 1.6 1.94 3.85 13 
lognormal) 
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TABLE2-3 
RESULTS OF THE KOLMOGOROV-SMIRNOV GOODNESS OF FIT TESTS AND THE MEAN, STANDARD DEVIATION, AND 

UPPER-BOUND CONCENTRATIONS FOR METALS AND ORGANIC CHEMICALS OF POTENTIAL CONCERN IN 
SEDIMENTS NEAR THE CWMCS FACILITY 

- Continued -

,s% Upper llluimum 
Confidence Measured 

Standard Limit for the Value of Neara 
Sample Significance Mean Deviation Hori Distribution Pier Somples 

Chemical Size' Distribution' Levelb (,.g/kg)" (,.g/kg)' Statistic' (,.g/kg) (pg/kg) 

Benzo(a)anthracene 28 none {assumed --- 3419 2.7 2.45 8802 10,500 
lognormal) 

Benzo(a)pyrene 28 normal 0.049 1765 1042 1.703 2100 4740 

Benzo(b )fluoranthene 28 normal 0.107 3200 2274 1.703 3932 9290 

Benzo(k)fluoranthene 28 normal 0.258 1666 1011 1.703 1m 3600 

Benzo(ghi)perylene 28 none (assumed --- 1760 2.8 2.50 4863 5500 
lognormal) 

Bis(2-ethylhexyl)phthalatc 28 normal 0.113 6287 3832 1.703 7520 13,500 

Chrysene 28 none (assumed --- 1547 2.1 2.15 2718 7160 
lognormal) 

1,2-trans-Dichloroethylene 28 none (assumed --- 1.7 2.2 1.703 2.4 12 
normal) 

Diethyl phthalate 28 normal 0.047 6150 3954 1.703 7423 13,500 

Di-n-butyl phthalate 28 normal 0.094 6539 4535 1.703 7999 17,900 

Fluoranthene 28 lognormal 0.088 2184 2.0 2.12 3681 16,100 

Fluorene 28 normal 0.050 1192 735 1.703 1428 2550 

Heptachlor 18' normal 0.156 38.7 25.9 1.74 49.4 75 

lndeno(l,2,3-cd)pyrene 28 normal 0.078 2664 1886 1.703 3271 6500 

Methylene chloride 28 none (assumed --- 10.6 5.4 3.44 137 493 
lognormal) 

Naphthalene 28 normal 0.083 1054 642 1.703 1261 2150 
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TABLE2-3 
RESULTS OF THE KOLMOGOROV-SMIRNOV GOODNESS OF FIT TESTS AND THE MEAN, STANDARD DEVIATION, AND 

UPPER-BOUND CONCENTRATIONS FOR METALS AND ORGANIC CHEMICALS OF POTENTIAL CONCERN IN 
SEDIMENTS NEAR THE CWMCS FACILITY 

b 

• 

d 

• 

- Continued -

95% Upper Maximum 
Confidence Measured 

Standard Limit for the Value of Near-
Sample Significance Mean Deviation Hort Distribution l'ier Samples 

Otemical Sir.e• Distribution' Levelb (µg/kg)' (µgikg)' Statisti~ (µg/kg) (pg/kg) 

Phenanthrene 28 normal 0.067 3734 2378 1.703 4499 10,100 

Phenol 28 normal 0.051 1007 531 1.703 1178 2000 

Pyrene 28 none (assumed --- 2538 2558 1.703 3361 12,400 
normal) 

Toluene 28 none (assumed -- 3.9 2.4 l.703 4.7 15 
normal) 

Sediment samples collected near the pier only. Sample size equals 28 for metals and organics. 

The data were assumed lo fit the distribution if the results of the K-S test are significant at the 95 % level of confidence. 

Arithmetic means are reported for chemicals shown lo be normally distributed, while the arithmetic mean of the log-transformed data is 
reported for chemicals shown to be lognormally distributed. 

Arithmetic standard deviations are reported for chemicals shown to be normally distributed, while the arithmetic standard deviation of the log­
transformed data is reported for chemicals shown lo be lognormally distnbuted. 

The H statistic and Equation 3-2 were used to calculate upper confidence limits (UCLs) for chemicals with a lognormal distribution, 
lognormal) that yielded the higher UCL value. 

Chemicals whose data did not fit any distribution (i.e., those labeled "none" in column three) were assumed lo fit the distribution (normal or 
lognormal) that yielded the higher UCL value. 

• Sample size equals 18. Phase II samples were not analyzed for heptachlor. 
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TABLE 2-4 
nm MEAN CONCENTRATION, STANDARD DEVIATION, AND RESULTS OF nm ONE-TAILED t-TESTS 

COMPARING CLAY AND SEDIMENT SAMPLES COLLECTED NEAR nm CWMCS FACILITY 

Standard Mean Standard 
Distribution of Mean Clay Deviation Sediment Deviation 
the Near-Pier Concentration Clay Concentration Sediments Calculated t 

Chemical Sediment Data• (pg/kg)' (pg/kg) (pg/kg)· (µglkg)' Value P Value' 

METALS 

Arsenic lognormal 10,430 3674 15,537 1.6 3.653 0.0003 

Beryllium normal 616 136 818 354 2.584 0.006 

Cadmium normal 2644 1238 2789 1540 0.364 0.36 

Chromium lognormal 14,791 3998 34,303 2.1 5.503 <0.0001 

Copper lognonnal 34,522 8675 39,815 1.6 !.648 0.053 

Lead lognormal 20,391 7976 92,596 1.8 10.99 <0.0001 

Mercury none (assumed 49.5 l 1.2 107 2.4 4.337 <0.0001 
lognormal) 

Nickel lognormal 31,696 4704 22,181 1.7 3.059 0.002 

Silver none (assumed 591 l.l 751 2.0 1.635 0.054 
lognormal) 

Zinc none (assumed 62,130 14,586 220,136 2.1 8.053 <0.0001 
lognormal) 

ORGANICS 

Benzene none (assumed 3.5 4.6 2.1 1.25 2.780 0.004 
lognormol) 

Bis(2-ethylhexyl)phthalate none (assumed 6143 8490 1184 3.3 2.428 0.01 
lognormal) 

Di-n-butyl phthalate none (assumed 5812 3941 2405 4087 2.935 0.003 
normal) 

Phenanthrene none (assumed 313 47 1066 3.3 4.953 <0.0001 
lognormal) 

Toluene none (assumed 5. l 6.2 2.6 1.5 3.728 0.0003 
lognormal) 
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Chemicals whose data did not fit any distribution (i.e., those labeled "none") were assumed to fit the distribution (i.e., normal or 
lognormal) that yielded the higher upper-bound (95 % upper confidence limit value. If the data were shown to be lognormally 
distrbuted, the !-test for that chemical was done on the log transformed data. If the data were shown to be normally distrbuted, the I­
test for that chemical was done on the untransformed data. 

Mean of all 23 clay samples collected during Phase II investigations. Non-detect values were assumed to equal one-half the sample 
quantitation limit. 

Mean of sediment samples collected near the CWMCS property (i.e., near-pier samples only). Non-detect values were assumed to 
equal one-half the sample quantitation limit. Sample size = 27 for all metals and 26 for benzene and toluene. Sample size equals 25 
for bis(2-ethylhexyl)phthalate, di-n-butyl phthalate, and phenanthrene. Arithmetic means are reported for chemicals shown to be 
normally distributed, while the arithmetic mean of the log-transformed data is reported for chemicals shown to be lognormally 
distributed; arithmetic means are reported for chemicals shown to be normally distributed, while the arithmetic mean of the log­
transformed data is reported for chemicals shown to be lognormally distributed. 

Arithmetic standard deviations are reported for chemicals shown to be normally distributed, while the arithmetic standard deviation of 
the log-transformed data is reported for chemicals shown to be lognormally distributed. 

Test was considered significant at the 95% level of confidence using a one-tailed Student t test. 

Mean sediment concentration is significantly greater than the mean clay concentration; hence, that chemical is a COPC. 

There is no significant difference between the mean sediment concentration and the mean clay concentration; hence that chemical is 
not a COPC. 

Mean clay concentration is significantly greater than the mean sediment concentration; hence, that chemical is not considered a 
COPC. 

Some contaminants were detected in sediment samples but are not included in this table. These contaminants were excluded from this table 
because they were not detected above current detection limits in more than five percent of the clay samples analyzed. These chemicals 
were considered COPCs. 
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TABLE2-5 
SUMMARY OF CHEMICALS OF POTENTIAL CONCERN BY MEDIDM 

Cbemical Surface Sediments 
Water 

METALS 

Antimony X 

Arsenic X 

Beryllium X 

Chromium X 

Lead X 

Mercury X 

Zinc X 

ORGANICS 

Acenapthene X 

Anthracene X 

Benzo(a)anthracene X 

Benw(a)pyrene X 

Benzo(b)fluoranthene X 

Benw(k)fluoranthene X 

Benw(ghi)perylene X 

Chrysene X 

1,2-trans-Dichloroethylene X 

Diethyl phtbalate X 

Fluoranthene X 

Fluorene X 

Heptachlor X 

Indeno(l,2,3-cd)pyrene X 

Methylene chloride X 

Naphthalene X 

Phenanthrene X 

Phenol 

Pyrene X 

Toluene X 
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TABLE2-6 
ENVIRONMENTAL FATE PROPERTIES FOR ORGANIC CONTAMINANTS OF POTENTIAL CONCERN 

IN SUR.FACE WATER AND SEDIMENTS NEAR THE CWMCS FACILITY 

CAS Vapor Pressure Henry's Law Solubility 
Compound Number (mm Hg) Coru;tant Log K,,.. K.,, (mg/L) 

Acenaphthene 83-32-9 1.6 X 10-3 7.6x 10·' 4.04 4600 4.14 

Anthracene 120-12-7 2.0 x lo-' 7.8 X 10·' 4.45 14,000 4.5 x 10-2 

Benz(a)anthracene 56-55-3 2.2 x 10~ 9.8 x 10-7 5.60 l.38 X JO' 5.7 X 10-3 

Benz.o(a)pyrene 50-32-8 5.6 X JO·' I.IX l04 6.06 5.5 X 10' 1.2 X 10-3 

Benz.o(b )fluoranthene 205-99-2 5.0 X 10"7 3.7 X 10-" 6.06 5.5 x 10' 1.4 X 10·2 

Benzo(k)fluoranthene 207-08-9 5. I. X 10"7 8.3 X 10"5 6.06 5.5 X JO' 4.3 x 10·' 

Benzo(gbi)perylene 191-24-2 l X 10-10 1.6 X 10_. 6.51 1.6 x 10' 7.0 X 104 

Chrysene 218-01-9 6.3 X 10"9 1.lx!0·' 5.61 2.0 x 10' 1.8 X 10·3 

1,2, -trans-Dichloroethylene 540-59-0 324 6.6 X 10·3 0.48 59 6330 

Diethyl phthalate 84-66-2 3.5 X 10·3 I.IX IO .. 2.50 142 896 

Fiuoranthene 206--44-0 5.0 X 10-" I.Ix 10·' 4.90 3.8 X JO' 0.26 

F!uorene 86-73-7 7.J X 104 5.9 X 10-5 4.20 7300 1.7 

Heptachlor 76--44-8 3.0 X 10-4 8.2 X 10-4 4.40 1.2" JO' 1.8 X 10-2 

Indeno( 1,2,3-cd)pyrene 193-39-5 1.0" 10-10 1.6 x 10"" 6.50 1.6 x HJ" 5.3 x lo-' 

Methylene chloride 75-09-2 362 2.0 X J0·3 1.3 8.8 2.0 x 10' 

Naphthalene 91-20-3 0.087 4.6 X 104 3.38 940 32 

Phenanthrene 850-10-8 6.8 X 104 6.8 X 104 4.46 14,000 1.0 

Phenol l08-95-2 0.34 4.5 X 10·7 1.46 14.2 9.3 x 104 

Pyrene 190-00-0 2.5 x IQ-< 1.3 x IO"" 4.88 38,000 0.13 

Toluene 108-88-3 28 6.6 X l0"3 2.71 300 535 

Source: USEPA (1986a) 
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TABLE 2-7 
K., VALUES FOR THE METALS OF POTENTIAL CONCERN 

IN SURFACE WATER AND SEDIMENT 

Observed 
.Range Expected 

in K,, Values K,, 
Metal (Likg)" (L/kg)' 

Antimony NA' 45 

Arsenic LO - 8.3 200 

Beryllium NA 650 

Chromium 470 - 150,000 850 

Lead 4.5 - 7640 400 

Mercury NA 10 

Zinc 0.1 - 8000 38 

Source: Baes et al., 1984 

• A range of values was not reported for that metal. 
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3.0 EXPOSURE ASSESSMENT 

An important step in the risk assessment process is to determine if exposure to facility-related 

contaminants may increase the incidence of adverse effects in ecological receptors. 

Accomplishing this task involves: 

Selecting key ecological receptors; 

Identifying potential pathways of exposure; 

Estimating exposure-point concentrations; 

Estimating dose by key ecological receptors; 

The principal focus of the exposure assessment is on aquatic receptors potentially inhabiting 

Lake Calumet near the CWMCS pier, since there is insufficient terrestrial habitat on-site to 

support a viable terrestrial ecosystem, and the area surrounding the CWMCS facility is almost 

exclusively heavy industrial, which does not offer suitable habitat for a diverse terrestrial 

community (see Section 3.1.1). 

3.1 Selection of Key Ecological Receptors 

Ecological or environmental receptors are those organisms that may potentially be exposed to 

COPCs from the facility now or in the future. Since energy and matter flow through an 

ecosystem in food webs, key species are those that are representative of the facility food web. 

Among all the species comprising a food web, those that occupy niches that are key to overall 

ecosystem function are of greatest interest for ecological risk assessment (e.g., principal prey 

species or species that are fundamental food items for principal prey species). In general, loss 

of a few individuals of a species is unlikely to significantly diminish the viability of the 

population or disrupt the community or ecosystem of which it is a part. As a result, the 

fundamental unit for ecological risk assessment is generally the population rather than the 
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individual (with the exception of T&E species) (Barnthouse and Suter, 1986). 

3.1.1 Terrestrial Receptors 

As described in Section l.3.3, exposures to terrestrial animals are expected to be minimal, and 

hence, will not be quantified. Water fowl and shorebirds, which are known to occur in the area, 

tend to feed largely on aquatic organisms taken from throughout Lake Calumet (not just the area 

near the CWMCS facility) as well as other water bodies in the area. Although it is possible that 

waterfowl and shorebirds may search for food in areas of Lake Calumet near the CWMCS 

facility, dose to these receptors from exposure to facility-related contaminants is expected to be 

minimal because: (l) fish consumed from Lake Calumet near the CWMCS facility are likely 

to represent only a small fraction of their total dietary intake, (2) surface water around the 

CWMCS facility is relatively uncontaminated (see Section 2.0), and (3) most of the birds are 

not expected to overwinter in the area. Furthermore, potential exposures by non-aquatic bird 

species were not modeled since: (1) the area immediately surrounding the facility is largely 

open land that provides minimal habitat and cover for non-aquatic bird species; (2) much of the 

open land around the facility consists primarily of other waste management facilities (i.e., 

landfills) with little vegetative cover; and (3) the home ranges of these species are large relative 

to the area occupied by the facility. 

As noted, the facility has been used by gulls, primarily herring gulls, for nesting and fledging 

their young. The isolation afforded by the fence and surrounding water provides a hospitable 

area for the breeding gulls. The observed mortality of gulls is not thought to be attributable to 

facility-related contaminants for the following reasons: (1) surface water around the pier that 

the gulls might ingest is relatively uncontaminated, (2) gulls do not consume large quantities of 

soils while feeding; (3) contaminants are not likely to be absorbed through the skin; (4) birds 

have successfully fledged their young; and (5) dead gulls have been observed in other sections 

of the Lake Calumet area. Possible explanations of the gull deaths include: (1) lack of 

sufficient food to support the existing population since the closure of the Paxton TI Landfill 

across the street from the CWMCS facility, and (2) disturbance aggression. Robert and Ralph 
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(1975) found that disturbance (e.g., humans routinely walling through the area) during pre­

fledging can cause massive mortality in young birds. As the young gulls flee an intruder they 

may leave their own territory and be subjected to aggression by other adults and young. 

Although natural annual mortality in adult birds is expected to be less than 10%, when applying 

the mortality rate and resident time to the number of birds in the nesting area, some dead gulls 

would be expected to be observed. Gulls normally fledge two young out of a three-clutch brood 

if environmental conditions are favorable (i.e., mortality rate is 33 % ; personal communication 

with Dr. Linwood Smith, avian biologist, Dames & Moore, January 1994). Disturbances, 

natural or man-made, can reduce survival of young to zero (Robert and Ralph, 1975). 

Habitat for a majority of the indigenous small mammal species is limited or non-existent, and 

large mammals are not likely to frequent the facility. The CWMCS facility is constructed on 

a man-made pier that has become vegetated with invader-type plant species typical of an early 

successional community. As such, habitat for a majority of the indigenous small mammal 

species is limited or non-existent. The chain link security fence essentially isolates 

approximately one-half of the pier and encloses the remainder of the pier from large mammal 

encroachment. In summary, limited exposures by birds and other terrestrial animals to facility­

related contaminants is not expected to cause adverse, population-level effects. Hence, 

exposures by these species are not quantitatively evaluated. 

3.1.2 Threatened and Endangered Species 

Potential impacts to species protected under the Endangered Species Act must be evaluated if 

these species occur within the facility, or there is reasonable potential for these species to occur 

on or use some portion of the facility (Le, suitable habitat exists and/or known occurrence in the 

area). ERAs typically focus on assessing individual (versus population or ecosystem) level 

impacts for T&E species that could occur on the facility, could be directly affected by the 

potential migration of facility-related contaminants, or whose habitat could potentially be 

impacted by facility-related contaminants. 
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Plant and animal. species considered by the Illinois Department of Conservation (letter from 

Deanna Glosser, Endangered Species Protection Manager, October 6, 1993) listed as threatened 

or endangered in the Illinois National. Heritage Database and their status are listed in Table 

3-1. Of the 13 Illinois state-listed T &E bird species that could potentially occur in the Lake 

Calumet area, five (yellow rail, black-crowned night heron, American bittern, red­

sboulclerecl hawk, and northern harrier) have been observed in the Lake Calumet area. 

The T &E plant species are primarily associated with established wetland areas, which includes 

Lake Calumet. These species are not expected to occur on the CWMCS facility, however, since 

the pier that extends into Lake Calumet consists primarily of artificial fill material (versus native 

soil) and is inhabited by invader and early successional species. T&E bird species, which are 

primarily wetland inhabiting species, could potentially frequent the facility, since the pier is 

surrounded by Lake Calumet on three sides. These T&E birds are wetland-dependent and have 

been listed based on their reducing numbers in response to diminishing wetland habitats within 

lliinois. 

While some T&E bird species may land on, use, and feed on or from the facility, they are 

not likely to nest or substantial amounts of time on facility property or to be exposed to 

significant amounts of facility-related contaminants for the following reasons: 

• They do not winter in the area. 

• Their home range is large relative to the affected area. 

• Most of the T&E birds species are associated with wetland areas, and no 
wetlands exist on facility property. The CWMCS facility consists of au 
artificial pier inhabited primarily by invader and early snccessional species. 
For example, although the black-crowned night heron does nest in the area, 
no wetlands where herons typically nest exist on the facility property. 

Releases from the facility, which have been primarily limited to small releases 
of facility-related contaminants into Lake Calumet, are not expected to 
co11taroinate wetland areas that exist in terrestrial areas north of the facility 
(i.e., away from Lake Calumet). 
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Given that suitable wetland areas occur near the facility that are not expected to be 

contaminated by facility releases, it is not reasonable to conclude that the T &E species 

listed in Table 3-1 would spend substantial amounts of thne in areas affected by facility 

releases. 

No federally-listed T&E species are known to occur within five miles of the facility. Five 

candidate avian species (the yellow rall, the black-crowned night heron, the American 

bittern, the red-shouldered hawk, and the northern harrier) have been observed within a 

five-mile radius of the facility, however. Some candidate species (the black tern, the 

common tern, and the black-crowned night heron) have been known to use and nest in 

wetlands within this five-mile radius. The nearest wetland that could be used by these 

species is located approximately 0.5 miles southeast of the facility. Although T&E bird 

species are not expected to exposed to substantial amounts of facility-related contaminants 

for the reasons noted above, certain wetland species could potentially nest in wetlands 

located near the facility. 

3.2 Aquatic Receptors 

Following the strategy outlined above, the focus of this ERA is on potential impacts to aquatic 

receptors inhabiting Lake Calumet. Facility-specific aquatic receptors of concern were selected 

from the variety of species known or suspected to inhabit Lake Calumet according to the 

following criteria: 

Species that are vital to the structure and function or the food web (i.e., 
principal prey species or species that are major food items for principal prey 
species). Substantial impacts on species that occupy critical positions in the food 
web structure may ramify throughout the ecosystem, potentially resulting in 
disruption of higher trophic level populations that depend upon the affected 
population for survival and/or stability. 

Species that exhibit a marked toxicological sensitivity to the COPCs. 
Ecosystem function can be impaired if certain component species are particularly 
vulnerable to chemical exposure. Selection of key receptors is thus designed to 
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ensure that the most sensitive organisms actually present in Lake Calumet near 
the CWMCS facility are evaluated. 

Species that have unique life histories and/or feeding habits. Significant 
impacts on such species might eliminate unique ecological niches, with 
unpredictable results on the ecosystem as a whole. 

" Species for which toxicological data are readily available in the scientific 
literature. While such species may not be "key" in the sense of occupying a 
critical ecological niche, the availability of data on their responses to COPCs 
reduces uncertainty in the evaluation as a whole. 

" Species that are ubiquitous across habitats. Species that are ubiquitous across 
habitats are likely to be more exposed than species who occupy a smaller niche. 

Selection of key receptor species was designed to minimize the possibility that other species 

could be more exposed than the key species themselves and to include representation of sensitive 

organisms. Using these criteria, the following key species representing several different phyletic 

groups were identified: 

" Ictalurids (e.g., bullhead, catfish) 

• Centrarchids (e.g., smallmouth bass, sunfish, bluegill) 

• Salmonids (e.g., salmon and trout) 

" Cyprinids (e.g., minnows, goldfish) 

• Water column invertebrates (e.g., Daphnia sp., amphipods, copepods) 

• Benthic invertebrates (e.g., midges, worms, crayfish). 

Although each key species selected may not necessarily meet all of the criteria defined above, 

selection of key species collectively was intended to meet all criteria. Specific reasons for 

selecting each of these key species are discussed in Table 3-2. For example both pelagic 

(individuals that inhabit the water column) and benthic (individuals that live near or on the 

bottom) were included as were vertebrate and invertebrate species. Benthic species (ictalurids 

and benthic invertebrates) were included since they have direct contact with bottom sediments 

and/or they feed primarily on organisms that live in bottom sediments. Cyprinids (minnows) 
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were included since they are a key prey species for larger, piscivorous fish. 

3.3 Identification of Potential Exposure Pathways 

Components of a complete exposure pathway include a source, a mechanism of contaminant 

release, retention and transport media, a point of potential biota contact, and an exposure route 

at the contact point. Exposure pathways relevant to the aquatic receptors present in Lake 

Calumet adjacent to the CWMCS facility consist of two components: surface water and 

sediments. Within surface water, contaminants are expected to be fairly well-mixed. Dilution 

and evaporation of volatile organic compounds in a surface water body the size of Lake Calumet 

(roughly 1.5 square miles) is inevitable. The primary exposure route for aquatic organisms 

inhabiting Lake Calumet was assumed to be respiration (i.e., uptake of contaminants over the 

water/gill interface) (fable 3-3). Although incidental ingestion of suspended or bottom 

sediments while foraging by benthic organisms is possible, uptake of COPCs present in the water 

column or in sediment pore water across the gills was assumed to be the primary pathway of 

exposure. While ingestion of sediments and prey may be important exposure pathways, any 

attempt to model the transfer of COPCs from sediments and prey to aquatic receptors 

would introduce significant uncertainties into the exposure assessment. 

3.4 Detennining Exposure Point Concentrations for Surface Water and Sediments 

Exposure point concentrations are the upper-bound estimate of chemical concentrations in the 

various environmental media to which ecological receptors may be exposed. They are based on 

monitoring data obtained during the RFI investigations. The reasonable maximum exposure 

(RME) scenario, which is defined as the highest exposure that is reasonably expected to occur 

at a facility (i.e., well above average) (USEPA, 1989d), was used to provide a conservative 

(health-protective) estimate of potential impacts to exposed organisms. Since the RME 

terminology refers to an exposure scenario, it has been used to evaluate impacts to both 

populations and individuals. Since the RME scenario uses a mixture of conservative (health­

protective) assumptions and upper-bound environmental concentration data, it may overestimate 
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actual exposures to some receptors. 

USEP A defines the concentration used to estimate RME exposures to a chemical as the 95 

percent upper confidence limit (UCL) of the arithmetic mean (USEPA, 1992b) or the maximum 

observed concentration, whichever is less. Arithmetic mean concentrations are typically used 

because: (1) they represent the most reasonable estimate for comparison with chronic non­

carcinogenic and carcinogenic effects criteria, and (2) they represent a reasonable estimate of 

the concentration to which individuals are likely to be exposed over time. 

As noted in Section 2.3, COPCs for sediments were separated in "Lake Calumet" samples and 

"near-pier" samples, or those collected near the CWMCS facility. A Kolmogorov-Smirnov (K­

S) goodness-of-fit test using Lilliefors correction was used to determine if the near-pier sample 

data (n = 28 for all organics and metals of concern with the exception of heptachlor) were 

normally or lognormally distributed (Gilbert, 1987). Results of the K-S tests are shown in Table 

2-3 for each COPC detected sediment samples collected near the CWMCS facility. If the data 

for a given chemical were shown to be normally distributed, UCL values were calculated using 

a one-sided confidence limit for the arithmetic mean (Gilbert, 1987) as demonstrated in this 

equation: 

UCL - s 
= x+t -1-a,.11-1 /n (3-1) 

where x is the arithmetic mean, s is the standard deviation of the arithmetic mean, n is sample 

size, t is the critical value of t for n-1 degrees of freedom at the 95 percent level of confidence, 

and n is the number of samples. To calculate the UCL for chemicals that were shown to be 

lognormally distributed, the data were first transformed using the natural logarithm function 

[ln(x) where x is a value from the data set] and the following equation (Gilbert, 1987): 
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(3-2) 

where e is the base of the natural log (2. 718), i is the arithmetic mean of the log transformed 

data, sis the standard deviation of the transformed data, His the H statistic from Gilbert (1987), 

and n is the number of samples. If the data fit neither a normal or a lognormal distribution (i.e., 

those labeled as ".none" in Column 3 of Table 2-3), then a 95 percent confidence level was 

calculated assuming that the data were normally and lognormally distributed, and the higher 

UCL value was used in exposure calculations. 

In both cases, analytical results below the ETC method detection limit were treated as equal to 

one-half the SQL and included in the calculation of mean and UCL values (USEPA, 1989d). 

Sampling results characterized with a "B" qualifier for inorganics or "J" qualifier for organics 

(i.e., the true value is less than the contract required quantitation limit but greater than the 

instrument detection limit) were also used in mean and upper-bound calculations. It is important 

to recognize that small data sets often have a large variance; consequently, the UCL may exceed 

the maximum value. In this case, USEPA (1989d; 1992b) recommends use of the maximum 

observed concentration of the affected COPC in the RME estimate. 

Because of the uncertainty associated with estimating the extent of exposure to site-related 

metals, two exposure scenarios were developed. The use of single-value estimates, especially 

upper-bound analyses, does not provide adequate information to risk managers who must decide 

if the ecological risks are excessive (USEPA, 1992 F. Henry Habicht, II memo). Consequently, 

a second, and more plausible, exposure scenario considered is the average scenario, which uses 

best-estimates (usually mean values) of the exposure assumptions to characterize exposures. 

This exposure scenario is used to quantify more realistic estimates of potential ecological effects 

in cases where unacceptable risks were associated with RMB estimates. The advantage of 

evaluating two exposure scenarios is that together they provide a broader perspective on the 

range of potential risks that ecological receptors may experience. The analytical data used to 

calculate exposure point concentrations for all media are included in Appendix A of this report. 
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Toluene was the only compound detected in more than five percent of the surface water samples 

collected in the vicinity of the CWMCS facility. Results of the K-S test done using all surface 

water data collected, the mean, standard deviation, 95 percent upper confidence limit, and 

maximum measured value for this compound are shown in Table 3-4. Similarly, Table 2-3 

summarizes results of the K-S tests done using near-pier sediment data, the mean, standard 

deviation, 95 percent upper confidence limit, and maximum measured value for all metal and 

organic COPCs in sediment. The data presented in Tables 2-3 and 3-4 were used to assess the 

potential that aquatic populations may be experiencing chronic adverse effects from exposure to 

facility-related constituents. 

3.4.1 Derivation of Pore Water Concentrations 

The fact that few contaminants were detected in surface water relative to sediments indicates that 

sediments are likely acting as a reservoir as well as a potential source of contaminants to the 

water column. Sediments tend to integrate contaminants over long periods, while levels of 

COPCs in the water column tend to be less concentrated and more variable. Sediments are an 

important component of the ecosystem, because they provide habitat for benthic organisms. 

Generally, the surficial layer (the upper few inches) is the active portion of the sediments, while 

the deeper layers are more passive and constant. 

Exposure to sediments was evaluated using an equilibrium partitioning approach to derive pore 

water concentrations. This approach has been adopted by USEP A for deriving sediment quality 

criteria (DiToro et al., 1991). Since the potential biological effects of chemicals in sediment 

are better correlated to the concentration of chemicals in interstitial (pore) water versus the total 

sediment concentration, pore water concentrations were estimated. At the sediment-surface 

water interface, contaminants exist in dynamic equilibrium between interstitial water and bed 

sediments. The transfer of chemicals between the solid and aqueous phases occurs by means 

of rapid molecular exchange. This exchange is continuous, thereby maintaining the system at 

equilibrium (Pavlou, 1984). The steady-state concentration in either phase can be estimated as 

a function of the known concentration in the other phase and a chemical-specific equilibrium 

3-10 



partitioning coefficient. The measured concentration of COPCs in sediments was used to 

estimate partitioning between adsorbed concentrations in sediment and concentrations in sediment 

pore water using the equation (DiToro et al., 1991): 

Csm 

KP 
(3-3) 

where CroRE equals the concentration of COPCs in sediment pore water (mg/L), C880 is the 

measured concentration of COPCs in bulk sediments (mg/kg dry weight), and K, is the 

sediment-to-water partitioning coefficient. The sediment-water partitioning coefficient (K,) 

reflects the extent to which chemicals sorbed to sediments will partition into pore water. By 

normalizing K,, values for organics on the basis of organic carbon content of the sediment, 

variations in K,, due to differences in sediment type can be minimized. Organic carbon 

normalized K,, values for non-polar organic chemicals were estimated using the equation (DiToro 

et al., 1991): 

(3-4) 

where foe is the mass fraction of organic carbon for sediments taken from locations near the 

CWMCS facility (kg organic carbon/kg dry weight), and K .. is the sediment-water partitioning 

coefficient normalized for organic carbon. Koc values for the COPCs were taken from USEPA 

(1986a) and are shown in Table 3-5 along with the calculated concentration of organic COPCs 

in interstitial (pore) water. The fraction of organic carbon was assumed to be 2.9%, which is 

the mean of 37 surficial sediments analyzed from Lake Calumet between 1986 and 1987 

(IDENR, 1988). An example calculation for anthracene is presented below. 

Koc = 14,000 Ukg and f .. = 0.029 (2.9%). K,, = 14,000 * 0.029 = 406 Ukg. 
The estimated upper-bound concentration of anthracene in pore water equals the 
measured upper-bound concentration in sediment 1436 µg/kg) divided by K, (406 
L/kg) equals 3.5 µg/L (Table 3-5). 

For metals, K., values were used to derive sediment pore water concentrations (i.e., K,, = K.). 
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K.i values and the estimated concentration of metals in pore water are listed in Table 3-6. 

Important assumptions in the assessment of sediments are: (1) the sediments and surface water 

are in dynamic equilibrium; (2) chemicals are bioavailable to aquatic life only when they are 

dissolved in the pore water rather than sorbed to bottom or suspended sediments; and (3) 

ingestion of contaminated sediments while foraging is not a significant exposure pathway relative 

to the direct transfer of chemicals across the gill membrane. Hence, the equilibrium partitioning 

approach assumes that exposure to benthic organisms is via pore water versus direct ingestion 

of sediment. One advantage of the equilibrium partitioning approach is that if equilibrium 

between pore water and sediment is assumed, then the effective, biologically-relevant 

concentration is the same regardless of the exposure route. 

Limitations of the equilibrium partitioning approach include the following. First, there is a great 

deal of uncertainty associated with the partitioning coefficients used, since these coefficients vary 

with environmental conditions. The environmental factors and physical and chemical processes 

that mediate the movement of trace metals in sediments are not well understood. Second, 

A WQC are not available for all COPCs. This problem was addressed by comparing estimated 

pore water concentrations with levels reported to cause adverse effects in key aquatic species. 

Third, this approach does not reflect the possible synergistic or antagonistic interactions between 

chemicals that may intensify or diminish the potential toxicity of a given chemical. Although 

the concentration of several chemicals may not exceed their individual A WQC, the interaction 

of these chemicals could still cause adverse impacts on aquatic receptors. 

3.5 Estimating Dose for Aquatic Receptors 

It is not necessary to calculate dose estimates for aquatic receptors, since effects for the key 

species were assessed by comparing the measured concentration of COPCs in surface water and 

sediments or the estimated concentration of COPCs in pore water to national and state criteria 

and to chemical-specific and species-specific toxicological benchmark data. Results of facility­

specific media sampling were used to estimate the potential toxicity of chemicals detected in 
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Lake Calumet COPCs. COPCs for surface water and sediment were selected in Section 2.0 and 

are summarized in Table 2-5. 
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TABLE3-1 
ILLINOIS STATE-LISTED THREATENED OR ENDANGERED SPECIES 

POTENTIALLY OCCURRING IN THE LAKE CALUMET AREA 

SPECIES THREATENED ENDANGERED 

Marsh-speedwell (Veronica scutellata) X 

Awned sedge (Carex atherodes) X 

Little green sedge (Carex viridula) X 

Fewflower spike rush (Eleocharis paucijlora) X 

Richardson rush (Juncus alpinus) X 

Small white lady's slipper (Cypripedium X 

canadium) 

Black-crowned night heron (Nycticorax X 

nycticorax) 

Common moorhen (Gallinula chloropus) X 

Yellow-headed blackbird (Xanthocephalus X 

xanthocephalus) 

Pied-billed grebe (Podilymbus podiceps) X 

Upland sandpiper (Bartramia longicauda) X 

Wilson's phalarope (Phalaropus tricolor) X 

Black tern (Chlidonas niger) X 

Great egret (Casmerodius albus) X 

Least bittern (Ixobrychus exilis) X 

American bittern (Botaurus lentiginosus) X 

Yellow rail (Catoumicops noveboracensis) X 

Red-shouldered hawk (Buteo lineatus) X 

Northern harrier (Circus cyaneus) X 

Banded killifish (Fundulus diaphanus) X 

Iowa darter (Etheostoma exile) X 

3-14 



TABLE 3-2 
KEY RECEPTORS SELECTIID TO MODEL POTENTIAL EFFECTS 

FROM EXPOSURE TO FACIUTY-RELATIID CONTAMINANTS AND 
THE RATIONALE FOR SELECTING EACH SPECIES 

Key Species Selected Rationale 

Centtarchids (sunfish and - Piscivore (feeds on other small fish) 
bass) and Salmonids - Pelagic species (inhabits the water column). 
(salmon and trout) - Present in the area 

- Toxicological data are readily available 
- Serves as an integrator of aquatic exposures 
- Some centtarchids (e.g., largemouth bass) are important 

sport (game) species 
- Has gills that are in direct contact with the water column 

ktalurids ( catfish and - Benthic (likely to have direct contact with sediments). 
bullheads) - Bottom-feeder (feeds primarily on organisms that live in 

the sediment) 
- Present in the area 
- Toxicological data are readily available 
- Some ictalurids (e.g., bullhead and catfish) are 

important sport (game) species 
- Serves as an integrator of aquatic exposures 
- Has gills that are in direct contact with the water column 

Cyprinids (minnows and - Small fish that are key prey species for larger, 
goldfish) piscivorous fish 

- Present in the area 
- Toxicological data are readily available 
- Some species (e.g., the fathead minnow) exhibits a 

toxicological sensitivity to many chemicals 
- Has gills that are in direct contact with the water column 

Water column invertebrates - Are key prey species for fish 
(e.g., Daphnia sp., - Present in the area 
copepods, arnphipods) - Toxicological data are readily available 

- Are in direct contact with the water column 
- Some (e.g., Daphnia) exhibit a toxicological sensitivity to 

many chemicals 

Benthic invertebrates (e.g., - Have direct contact with sediments. 
worm, midge) - Are prey for many fish species 

- Present in the area 
- Toxicological data are readily available 

3-15 



TABLE 3-3 
POTENTIAL EXPOSURE PATHWAYS FOR AQUATIC RECEPTORS 

Direct ingestion of 
sediments 

Dermal contact with 
surface water or 
sediments 

Ingestion of prey 

Uptake across the gill 
membrane 

No 

No 

No 

Yes 

Although incidental ingestion of suspended 
or bottom sediments while foraging by 
benthic organisms is possible, uptake of 
COPCs across the gills is assumed to be the 
primary pathway of exposure. 

It is unlikely that substantial amounts of 
COPCs would penetrate the dermal or 
chitioous layer of most organisms. Since 
aquatic organisms are likely to receive most 
of their dose from exchange across the gills, 
dermal uptake of COPCs was not quantified. 

Although prey may accumulate chemicals of 
concern, there is currently no reliable means 
of modeling such exposures. While this may 
be an important exposure pathway, attempts 
to model intakes from this pathway would 
introduce great uncertainty into the exposure 
assessment. 

Aquatic organisms can accumulate chemicals 
at levels much higher than those measured in 
the surrounding water or sediment. 
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TABLE3-4 

RESULTS OF THE KOLMOGOROV-SMIRNOV GOODNESS OF FIT TEST AND THE MEAN, STANDARD 
DEVIATION, AND UPPER-BOUND CONCENTRATION FOR TOLUENE IN SURFACE WATER 

Chemical 

Toluene 

• 
b 

d 

• 

95% Upper 
Confidence Maximum 

Standard Limit for the Measured 
Sample Significance Mean Deviation Hort Distribution Value 

Size• Distn'bution Levelb (1tg/kg) (/Lg/kg) Statistic (/Lg/kg) (/Lg/kg) 

4.1 

All surface water samples collected during Phase I and Il investigations. 

The data were assumed to fit the distribution if the results of the K-S test are significant at the 95 % level of confidence. 

Arithmetic means are reported for chemicals shown to be normally distributed, while the arithmetic mean of the log-transformed data is 
reported for chemicals shown to be lognormally distributed. 

Arithmetic standard deviations are reported for chemicals shown to be normslly distributed, while the arithmetic standard deviation of the 
log-transformed data is reported for chemicals shown to be lognormally distributed. 

The H statistic and Equation 3-2 were used to calculate upper confidence limits (UCLs) for chemicals with a lognormal distribution, 
logoormal) that yielded the higher UCL value. 

Chemicals whose data did not fit any distribution (i.e., those labeled 'none" in column three) were assumed to fit the distribution (normal 
or logoormal) that yielded the higher UCL value. 
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TABLE 3-5 
K., VALUES, ESTIMATED K,, VALUES, AND ESTIMATED PORE WATER 

CONCENTRATIONS FOR ORGANIC CHEMICALS OF POTENTIAL CONCERN IN SEDIMENT 

Upper-Bound (95 Estimated Mean 
UCL) Concentration Upper-Bound Concentration in Estimated Mean 

Estimated K, in Sediment Near the Concentration Sediments Pore Water 
K., Value CWMCS Facility in Pore Water (µg/kgdry Concentrati.oo 

Chemical (mLlg)' (L/kg)" (,.glkg dry weightY (,.g/L)" weight)• (,.g!L)' 

Acenaphthene 4600 133.4 2148 16.1 839 6.29 

Anthracene 14,000 406 1436 3.5 1203 2.96 

Benz(a)anthracene l.38xl0' 40,020 8802 0.22 3419 0.09 

Benzo(a)pyrene 5.5x10' 159,500 2100 0.01 1765 0.01 

Bcnzo(b )fluoranthene 5.5xl0' 15,950 3932 0.25 3200 0.20 

Benzo(k.)fluoranthene S.SxlO' 15,950 1992 0.12 1666 0.10 

Benzo(ghi)perylene !.6xl0' 46,000 4863 0.11 1760 0.04 

Chrvsene 2.0xlO' 5800 2178 0.38 1547 0.27 

l ,2-trans-Dichloroethylene 59 1.71 2.4 1.4 1.7 1.0 

Diethyl phthalete 142 4.1 7423 1810.5 6150 1500 

Fluoranthene 38,000 1102 368! 3.3 2184 1.98 

Fluorene 7300 212 1428 6.7 1192 5.62 

Hq,tachlor 12,000 348 49.4 0.14 38.7 0.11 

Indeno(l,2,3-cd)pyrene 1.6x10' 46,400 3271 0.07 2664 0.06 

Methylene chloride 8.8 0.3 137 456.7 10.6 35.3 

Naphthalene 940 27.3 1261 46.2 1054 38.6 

Phenanthrene 14,000 406 4499 11.l 3734 9.2 

Phenol 14.2 0.41 1178 2873.2 1007 2456.1 

Pyrene 38,000 1102 3361 3.05 2538 2.3 

Toluene 300 8.7 4.7 0.54 3.9 0.45 

Taken from EPA (1986a) 
~ = K...., x f...,. f00 equals 0.029 (2.9%), which is the mean total organic carbon content of 37 surficial sediment samples analyzed from Lake Calumet (IDENR, 1988). 
Upper-bound and mean concentrations are based on all samples taken from near the CWMCS facility only (i.e., Lake Calumet sediment samples were not included) 
assuming that non-detects were equal to one-half the SQL. Upper-bound (95 % upper confidence limit) and mean values are listed in Table 2-3. 
Pore water concentration equals the concentration in sediment divided by ~-
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TABLE 3-6 
K,, VALUES AND ESTIMATED PORE WATER 

CONCENTRATIONS FOR METALS OF POTENTIAL CONCERN IN SEDIMENT 

Upper-Bound (95 Estimated Mean 
UCL) Concentration Upper-Bound Concentration in Estimated Mean 

Expected in Sediment Near the Concentration Sediments Pore Water 
K,, CWMCS Facility in Pore Water (,,g/kg dry Concentration 

Metal (mL/g)' (,.g/kg dry weight)" (µg/L)° weight)' (,,g/L)" 

Antimonv 45 8956 199.0 7148 158.8 

Arsenic 200 24,564 122.8 16,614 83.1 

Beryllium 650 %5 1.48 734 I.I 

Chromium 850 57,893 68.1 33,124 39.0 

Lead 400 138,092 345.2 91,035 227.6 

Mercury 10 231 23.1 118 11.8 

Silver 46 1442 31.35 1088 23.65 

Zinc 38 274,855 7233.0 236,786 6231.2 

Taken from Baes et al. (1984). 

Upper-bound and mean concentrations are based on all samples taken from near the CWMCS facility only (i.e., Lake Calumet sediment samples were not included) 
assuming that non-detects were equal to one-half the SQL. Upper-bound (95 upper confidence limit) and mean concentrations are listed in Table 2-3. 

Pore water concentration equals the concentration in sediment divided by ~. since for metals, K.i is equivalent to ~-
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4.0 SELECTION OF ECOLOGICAL ENDPOINTS 

This section describes methods for quantitatively evaluating exposures relative to ecological 

endpoints. Ecological endpoints are characteristics of an ecological system that may be affected 

by facility-related COPCs and as such represents the actual environmental values to be protected. 

Meaningful endpoints are those that characterize the relationship between contaminant levels 

( environmental concentrations) and potential adverse effects. Since this ERA focuses on aquatic 

organisms due to their greater potential for exposure to facility-related contaminants, ecological 

endpoints were developed for the aquatic community only. 

Assessment endpoints are formal expressions of the actual environmental parameter to be 

protected (e.g., reduction of key population members or disruption of community structure). 

Potential assessment endpoints for the CWMCS facility include the following: 

• Is a significant reduction in benthic or water column populations possible? 

• Is water quality in Lake Calumet near the CWMCS facility sufficient to support 
a diverse natural aquatic community? In other words, is exposure to facility­
related COPCs by aquatic organisms inhabiting Lake Calumet near the 
CWMCS pier likely to substantially alter species diversity or abundance? 

• Could exposure to facility-related COPCs result in adverse chronic toxic effects 
in aquatic populations? 

Measurement endpoints are measurable or quantifiable characteristics that can be directly related 

to an assessment endpoint. Measurement endpoints corresponding to the assessment endpoints 

outlined above include: 

The measured concentrations of COPCs in surface water and sediment within 
Lake Calumet near the CWMCS pier do not exceed federal or state chronic 
A WQ(:, for the protection of freshwater aquatic life. 
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" The measured concentrations of COPCs in sediment within Lake Calumet near 
the CWMCS pier do not exceed available federal or state sediment quality 
criteria. 

The measured concentrations of COPCs in surface water within Lake Calumet 
near the CWMCS pier do not exceed toxicological levels known to cause adverse 
chronic effects in key species of potential concern. 

" Estimated concentrations of COPCs in sediment pore water within Lake Calumet 
near the CWMCS facility do not exceed federal or state chronic A WQC. 

" Estimated concentrations of COPCs in sediment pore water within Lake Calumet 
near the CWMCS facility do not exceed toxicological levels known to cause 
adverse chronic effects in key species of potential concern. 

These endpoints provide a benchmark for comparative purposes. Ecologic endpoints are only 

relative guidelines for prioritizing potential effects and should not be utilized as rigid standards 

(personal communication, USEPA Region vm, Chief Toxicologist, Chris Weis, July, 1992). 

Hence, no one ecological endpoint can or should be used to determine if adverse effects to 

exposed populations are likely. 
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5.0 EFFECTS ASSESSMENT 

The effects assessment evaluates the nature and extent of adverse effects from exposure to 

facility-related chemicals. It consists of a hazard evaluation and a dose-response assessment. 

The hazard evaluation involves a comprehensive review of toxicity data for multiple species to 

identify the severity of toxic properties associated with the COPCs. Once the potential toxicity 

of a chemical has been established, the next step is to determine the amount of chemical 

exposure that may result in adverse ecological effects in key species (i.e., dose-response 

assessment). Thus, the effects assessment evaluates the increased likelihood of adverse 

ecological effects as a result of exposure to facility-related chemicals. 

Chronic toxicity data for the key ecological receptors ( or an appropriate surrogate species) were 

used in this assessment. Estimating chronic instead of acute effects is appropriate in this case 

for the following reasons: (1) environmental receptors have been exposed to various 

contaminants present in Lake Calumet for more than 100 years (IDENR, 1988), (2) potential 

releases of facility-related contaminants into Lake Calumet are limited (see Section 4.2.5 of the 

RFI, CWMCS, 1993), and (3) chronic effects are a better measure of long-term impacts than 

acute effects. Sources of the toxicity values used in this ERA to evaluate potential adverse 

effects to aquatic organisms include Fish and Wildlife Service (FWS) Contaminant Hazard 

Synoptic Reviews, USEPA Health Effects Assessment and Water Quality Criteria documents, 

USEPA's on-line AQUIRE database, and other current toxicological literature. Toxicity data 

for surrogate species (i.e., for species other than the species of concern) were used only if data 

for the key species of concern were not available. 

Phase I of this ERA evaluates potential adverse effects to key species based upon their exposure 

to COPCs in surface water and sediment using IEPA and national Ambient Water Quality 

Criteria (A WQC) for the protection of aquatic life. In addition, the measured levels of COPCs 

in sediment were compared to federal sediment quality criteria where available. To be 

protective of all potential receptors, USEP A usually calculates national A WQC using toxicity 
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lest results for a variety of organisms, including sensitive species (i.e., those species that are 

more susceptible to contaminant exposure than others). As these sensitive species may or may 

not be present at the site, these criteria may be too stringent (or otherwise inappropriate) for 

application here. Since site-specific biota sampling was not done, it is not known for certain 

if sensitive species currently inhabit Lake Calumet near the CWMCS facility; Conversely, 

IDENR (1988) reported that in 1981 and 1982, various salmon and trout species, which are 

generally considered sensitive cold water species, were observed in Lake Calumet. These 

data indicate that Lake Calumet provides suitable habitat for sensitive cold water species. 

Thus, the potential toxicity (i.e., potential for adverse effects) was further evaluated using the 

Toxicity Quotient (TQ) approach for those chemicals whose measured or estimated 

concentrations in surface water, pore water, or sediments exceed state or federal criteria. 

5.1 Toxicity Quotient Approach 

Toxicity quotients (TQs) are a general method for assessing the environmental hazards of 

chemicals. The TQ approach is routinely used by USEPA as the simplest, quantitative method 

available for estimating risks to ecological receptors (USEPA, 1992a). The TQ approach was 

used to evaluate the potential for adverse effects to receptors within the same ecologic group. 

As stated in Section 3.0, selection of key receptor groups was designed to minimize the 

possibility that other species might be more exposed than the selected key groups and to include 

representation of sensitive organisms. Thus, by using toxicological data for the key receptor 

species selected for this facility, it is appropriate to conclude that other species within the same 

ecologic group are unlikely to be adversely affected. For example, if centrarchids (a key 

receptor species) are not expected to experience adverse effects, then it is reasonable to assume 

that other pelagic fish species would also be unlikely to experience adverse effects. These 

criteria would not apply to T&E species, however, as they are typically given special, more 

stringent individual consideration in an ERA. 

The TQ method is the direct arithmetic comparison of a concentration from a laboratory toxicity 

test with an expected or measured environmental concentration (Barnthouse and Suter, 1986). 
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TQs are defined as the exposure point concentration (mg/L) for aquatic receptors divided by 

chronic Toxicity Reference Values (TRVs) in mg/Las exemplified in the following equation: 

Toxicity Quotiellt = 
Exposure Concentration 
Toxicity Reference Value 

(5-1) 

A TRV is an exposure estimate for a receptor group, including sensitive subgroups, that is not 

likely to cause appreciable deleterious effects in exposed organisms. Typically, ecological risk 

assessment assumes that if the TR V is not exceeded, then the species of interest will be protected 

(Suter et al., 1983). In ecological risk assessment, TRVs can be taken directly from the 

literature or can be generated using various predictive regression models. 

5,2 Derivation of Toxicity Reference Values 

The derivation of TRVs depends on whether the desired toxicological data are available for the 

endpoints and species of concern. The Maximum Acceptable Toxicant Concentration (MATC) 

is a standard chronic test endpoint for aquatic toxicity testing. It is the calculated or 

approximated threshold for statistically significant effects on growth, reproduction, or survival. 

The MATC is defined as the effects threshold at or below which adverse chronic effects are not 

expected to occur (Suter, 1992). Its point estimate is the geometric mean of the highest no­

observable-effect concentration and the lowest concentration causing a statistically significant 

effect on growth, reproduction, or survival in a life-cycle toxicity test (Mount and Stephan, 

1967; 1969). Because the MATC is linked to a statistical threshold versus a specific magnitude 

of effect means that it can correspond to severe effects on much of the population (Suter et al., 

1987). 

IfMATCs were available in the literature for aquatic receptors of concern these data were used 

in the effects assessment. For chemicals for which MATCs were not available, they were 

estimated using LC50 data (the concentration causing death in 50 percent of exposed individuals) 

and the predictive regression models developed by Suter et al. (1987) and Suter (1986). 
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Toxicological benchmark data that specify an LC50 are the most often measured endpoint in 

aquatic toxicity testing and have been used by USEPA to establish national Ambient Water 

Quality Criteria. LC50 data for benthlc invertebrates and ictalurids (bottom dwelling vertebrates) 

were used to derive chronic MATCs for sediment COPCs, since these receptors are expected 

to have more prolonged and direct contact with sediments than pelagic species. The term 

chronic refers to the duration of the test (not to the observed effect) and is defined as an 

exposure duration greater than 10% of the organism's lifespan (Suter et al., 1987). The 

implication of developing chronic TRVs is that either the toxicant or its effects accumulate in 

the organism over time, resulting in effects that are not observed following brief exposures 

(Suter et al., 1987). 

Chronic MA TCs for organic COPCs were estimated using the following predictive equations 

developed by Suter et al. (1987) and Suter (1986) for vertebrates and invertebrates, respectively. 

log MATC (µg/L) = -1.51 + 1.07 x log LC50 (µg/L) (5-2) 

log Daplmia MATC (µg/L)= -1.30 + 1.11 x log LC50 (µg/L) (5-3) 

Similar regression equations were used to develop MA TCs for the metals of concern as shown 

below: 

log MATC (µg/L) = -0.70 + 0.73 x log LC50 (µgfL) (5-4) 

log Daplmia MATC (µg/L) = -1.08 + 0.96 x log LC50 (µg/L) (5-5) 

Specifically, these models were used to extrapolate the available data (i.e., LC50s) to the 

parameter of interest (i.e., the chronic MA TC). The primary advantage of using these models 

is that they employ statistical inference to account for data gaps and assumptions that are often 
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treated less accurately or ignored (Suter et al., 1987). 

The data set used to generate these regression equations was compiled from published results 

of life cycle, partial life cycle, and early life stage tests conducted on freshwater fish and 

invertebrates (Daphnia sp). It includes 151 tests for 93 chemicals on 18 species (Suter et al., 

1987). Toe vertebrate regression models for organics and metals are based on 98 and 25 tests, 

respectively, while the invertebrate (Daphnia spp.) models for organics and metals are based on 

57 and 27 tests, respectively. Concentration-response data were averaged across duplicates 

within the same study. Data were eliminated if more than 30 percent mortality occurred in the 

control population. The LC50 and chronic data used for the acute-to-chronic extrapolations were 

taken from the same study so that consistent fish populations and water concentrations were 

used. Invertebrate chronic data are limited to life-cycle tests with Daphnia spp., as there are 

little chronic data for any other freshwater invertebrate species (Suter, 1986). The data set used 

to generate this regression equation was compiled from published results of life cycle tests done 

on members of the Daphnia genus taken from the 1980 and 1984 Ambient Water Quality Criteria 

support documents. It includes 27 tests for nine chemicals (Suter, 1986). 

5.3 Effects Assessment for Surface Water COPC 

The potential toxicity of COPCs in surface water to aquatic organisms that inhabit areas of Lake 

Calumet in the vicinity of the pier was evaluated using the following hierarchical approach: 

1. The upper-bound (95 percent upper confidence limit) measured concentration of 
COPCs in surface water was compared to IBP A and national chronic A WQC 
where available. If the upper-bound concentration of a given chemical in surface 
water did not exceed state or federal chronic A WQC, adverse effects from 
exposure to that chemical by aquatic organisms are not expected, and no further 
evaluation of that chemical was required. 

2. For those chemicals whose upper-bound concentration in surface water exceeded 
IEPA and federal chronic AWQC, or for those chemicals for which state or 
federal criteria were not available, TRVs (MATCs) and TQs were calculated as 
described in Sections 5 .1 and 5. 2. 
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Toluene is the only COPC for surface water. Since State and federal chronic A WQC were not 

available for toluene, TRVs and TQs were calculated for toluene. The TQ approach was not 

used to eliminate COPCs. If the measured concentration or chemical in surface water (the 

exposure concentration referred to in Equation 5-1) is higher than the MA TC (the Toxicity 

Reference Value identified in Equation 5-1), then the TQ for that chemical would be 

greater than 1. 

5.3.1 Derivation of TR.Vs for Surface Water COPC 

The evaluation of toluene in surface water near the pier focused on potential adverse impacts to 

pelagic (water column) organisms, primarily centrarchids (sunfish and bass), cyprinids 

(minnows), salmonids (salmon and trout), and water column invertebrates (e.g., Daphnia, 

amphipods, and copepods). Pelagic organisms tend to inhabit the water column exclusively. 

For example, centrarchids tend to feed primarily on other pelagic organisms. Although they 

might venture into bottom areas following prey as they forages near the bottom, they were 

assumed to spend minimal time near the bottom. When actively foraging for minnows and other 

small prey, centrarchids tend to feed near the shore (Pflieger, 1975). Similarly, most water 

column invertebrates inhabit and feed among vegetation in the mid- to upper portions of the 

water column. Some species, such as amphipods, however, will go down and forage near 

bottom substrate, although they are not known to burrow into bottom sediments (Pflieger, 1975). 

According to Pflieger (1975), cyprinids live in schools in midwater and occasionally near the 

bottom. Thus, pelagic organisms were assumed to be the aquatic receptors most likely to be 

exposed to the toluene in surface water. Inherent in this approach is the assumption that any 

chemical releases from the sediment into the surrounding water would be (1) diluted as they 

mixed throughout the water column, (2) reflected in the surface water data collected, and (3) that 

adverse population-level effects on benthic organisms from exposure to toluene in surface water 

are not probable. 

The toxicity of toluene to pelagic organisms that are known or suspected to inhabit Lake 

Calumet are summarized in Table 1 of Appendix B. Equations 5-2 and 5-3 were used to convert 
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the LC50 data to MATCs. Imormation on the mean, maximum, UCL, and standard 

deviation concentrations for toluene in surface water are listed in Table 3-4. Minimum, 

maximum, and mean MA TCs are summarized in Table 5-1 for toluene. TQ results are 

presented and discussed in Chapter 7. Specifically, the measured concentration of toluene 

in surface water is compared to the MATC for toluene in Table 7-S. 

5.4 Effects Assessment for Sediment COPCs 

The potential toxicity of COPCs in sediments was evaluated using the following hierarchical 

approach: 

1. The upper-bound concentration of COPCs in sediment was compared to federal 
EPA Sediment Quality Criteria (SQC) (USEPA, 1988; 1994). Federal SQC are 
available only for a limited number of chemicals, and state SQC were not 
available for any of the sediment COPCs. If the upper-bound concentration of a 
COPC in near-pier sediments did not exceed federal SQC, adverse effects from 
exposure to that chemical by aquatic organisms are not expected, and no further 
evaluation of that chemical was required. 

2. If A WQC were not available for a given COPC or the upper-bound concentration 
in sediments near the pier exceeded available criteria, then the estimated upper­
bound concentration of COPCs in sediment pore water was compared to national 
and state chronic A WQC for the protection of aquatic life. If the upper-bound 
pore water concentration did not exceed state and federal A WQC, adverse effects 
from exposure to that chemical by aquatic organisms are not expected, and no 
further evaluation of that chemical was required. 

3. For those COPCs whose upper-bound pore water concentration exceeded AWQC, 
or those chemicals for which A WQC were not available, toxicity quotients (TQs) 
were calculated as described in Section 5. 2. 

Again, the TQ approach was not used to eliminate COPCs. H the measured or estimated 

concentration of a chemical in pore water or sediment (the exposure concentration referred 

to in Equation 5-1) is higher than the MATC (the Toxicity Reference Value identified in 

Equation S-1), then the TQ for that chemical would be greater than 1. TQ results are 

presented and discussed in Chapter 7 (Risk Characterization). 
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As noted above, SQC are available for a limited number of chemicals only. USEP A has 

reported interim SQC values primarily for nonpolar hydrophobic organic contaminants. Caution 

should be used when applying these criteria as they are not final values that have been peer­

reviewed by the scientific community. Table 5-2 shows that SQC are available for four of the 

17 organic and no metals of concern in sediment: acenaphthene, heptachlor, fluoranthene, and 

phenanthrene. Of these four chemicals, the upper-bound measured concentration of 

acenaphthene, fluoranthene, and phenanthrene in sediments does not exceed their respective 

SQCs; hence, exposure to these chemicals in sediments is not expected to cause adverse effects 

in aquatic receptors. The upper-bound level of heptachlor did exceed its respective SQC, which 

suggests that further evaluation of the potential adverse effects associated with exposure to this 

chemicals is warranted. 

Next, the upper-bound estimated concentration of chemicals in sediment pore water (Tables 3-5 

and 3-6) was compared to federal and state chronic Ambient Water Quality Criteria (A WQC) 

for the protection of freshwater aquatic life. If chronic A WQC were not available for a given 

chemical, acute values were used if available. This approach is conservative in that it assumes 

that the estimated pore water concentration exists throughout the water column. In other words, 

dilution of pore water concentrations as they mix within the water column is not accounted for. 

Table 5-3 shows that the estimated upper-bound pore water concentration does not exceed 

chronic AWQC for antimony, arsenic, beryllium, chromium, and lead. Hence, adverse effects 

from exposure to these chemicals by aquatic organisms are not expected and no further 

toxicological evaluation of these chemicals was required. The remaining three metals (mercury, 

silver, and zinc) and 16 organics (anthracene, benzo(a)anthracene, benzo(a)pyrene, 

benzo(b )fluoranthene, benzo(k)fluoranthene, benzo(ghi)perylene, chrysene, 1,2-trans­

dichloroethylene, diethyl phthalate, fluorene, heptachlor, indeno(l23-cd)pyrene, methylene 

chloride, naphthalene, phenol, and pyrene) for which A WQC were not available or whose upper­

bound pore water concentration exceeded A WQC were evaluated using the TQ approach. 

5.4.1 Derivation of TRVs for the Organic Chemicals of Potential Concern in Sediment 
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The evaluation of the organic COPCs detected in sediments near the pier focused on potential 

adverse impacts to benthic invertebrates and ictalurids, because both are bottom dwelling 

organisms. Bottom dwelling organisms, who live in direct contact with bottom sediments, are 

most likely to be adversely affected by the accumulation of chemicals in sediment. Potential 

toxic effects of COPCs detected in sediments to pelagic organisms that inhabit the water column 

(e.g., salmonids, centrarchlds, cyprinids, and water column invertebrates) were not evaluated. 

Pelagic organisms are not likely to spend a substantial amount of time near the bottom. Hence, 

population-level adverse impacts on pelagic species from exposure to COPCs measured in 

sediments near the facility are not expected. As a result, toxicological data for benthic 

invertebrates and ictalurids were used to derive TRVs for sediment COPCs. Toxicological data 

for pelagic organisms were used only if no data were available for benthic invertebrates and 

ictalurids. 

Toxicity data used to predict chronic MA TCs for benthic organisms are shown in Table 2 of 

Appendix B for P AHs. Because limited toxicological data were available specifically for bottom 

dwelling organisms and P AHs, all toxicological data available for any P AH was included. This 

approach could over- or underestimate the true risk to benthic organisms, since they may not 

be equally sensitive to all PAHs. LC50 data reported in Table 2 of Appendix B were converted 

to MATCs using Equation 5-3, since no LC50 data were available for vertebrate species. The 

range of LC50 data available for benthic invertebrates and ictalurids and the minimum and mean 

MATCs are summarized in Table 5-4. MATCs were calculated for each individual LC50 value 

using Equation 5-3 and then the mean MATC was calculated. 

Only two data points, LCsoS, were available for 1,2-trans-dichloroethylene and phenol. No data 

for benthic organisms were available for 1,2-trans-dichloroethylene. Etnier et al. (1987) 

reported a 96-hour LC50 of 222,000 µg/L for Daphnia magna exposed to 1,2-trans­

dichloroethylene. USEPA (1980a) reported a 96-hour LC50 of 135,000 µg/L for bluegill (a 

centrarchld). Equations 5-3 and 5-2 were used to derive corresponding MATCs of 43,098 µg/L 

and 9538 µg/L, respectively. Etnier et al. (1987) reported LC5o5 of 31,000 µg/L and 16,700 

µg/L for adult and juvenile channel catfish (lctaluris punctatus), respectively, exposed to phenol. 
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Equation 5-2 was used to derive corresponding MATCs of 1019 µ.g/L and 1976 µ.g/L, 

respectively. Minimum, maximum, and mean MA TCs for 1,2-trans-dichloroethylene and phenol 

are shown in Table 5-4; 

Toxicity data for ictalurids and benthic invertebrates exposed to phthalate esters are summarized 

in Table 3 of Appendix B. As was done for PAHs, all toxicological data available for any 

phthalate ester, regardless of whether that particular compound was detected in facility 

sediments, was included. Although this approach is uncertain, sufficient toxicological data 

specifically for diethyl phthalate were not available. Toxicological data for benthic invertebrates 

and ictalurids exposed to methylene chloride were not found in the literature. Hence, data 

available for pelagic organisms were used to calculate MA TCs for methylene chloride (Table 4 

of Appendix B). Equation 5-2 was used to calculate a MATCs from the LC5oS listed in Table 4 

of Appendix B. Minimum, maximum, and mean MATCs for phthalate esters and methylene 

chloride are listed in Table 5-4. 

5.4.2 Derivation of TRVs for the Metals of Potential Concern in Sediment 

SQCs are not available for metals. Toxicity data used to predict chronic MA TCs for benthic 

organisms are shown in Tables 5 and 6 of Appendix B for mercury and zinc, respectively. 

USEPA (1980b) reported an LC50 of 3200 µ.g/L for midges (Tanytarsus disimillis) exposed to 

silver at a hardness of 48 mg CaCO/L. Equation 5-5 was used to derive an MATC of 193 µ.g/L 

for silver. TRVs for these remaining metals of potential concern are shown in Table 5-5. For 

all metals, the lowest LC50 or MATC available for a benthic invertebrate or an ictalurid was 

used to generate the minimum MATC. LC50 data reported for both receptor groups were 

converted to MATCs using Equations 5-4 and 5-5 as appropriate before calculating the mean 

MATC. 

5.5 Toxicity Profiles for Chemicals of Potential Concern 

This section presents general information and contaminant-specific discussions on the potential 
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toxicity of the surface water and sediment COPCs to aquatic receptors. The final list of 

COPCs for surface water and sediment is ,mmm11rized in Table 2-5, while the rationale for 

selecting the chemicals as COPCs for these media is described in Section 2. The data 

presented below are not definitive in that organisms and populations may adapt to higher 

concentrations without indications of adverse effects, and some organisms and certain life stages 

may be more susceptible than others. There is no evidence to confirm that populations exposed 

to the COPCs will experience the effects outlined below. Toxicity profiles for the organic and 

metals of potential concern are summarized in Table 5.6. 
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TABLE 5-1 
SUMMARY OF TOXICITY REFERENCE V ALUF.S 

FOR TOLUENE AND PELAGIC ORGANISMS 

Number of Mioi,mnp and Aritlimetic 
LC,, Valoes Ma:rim11m MATCs MeanMATC 

Receptor Group Available <,,g!L) (i,g/L) 

Salmonids I 145 145 

Cenuarcbids 2 700 • 1503 1132 

Cyprinids 4 1422 • 3840 2555 

Water column invertebrates 2 10,087 • 62,443 36,260 

Overall 9 145 • 62,433 9461 
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TABLE 5-2 
COMPARISON OF UPPER-BOUND CONCENTRATION OF 

CHEMICAIS IN SEDIMENT WITH AVAILABLE SEDIMENT QUALITY CRITERIA 

Upper-lloond Meo Federal 
Measured Sediment Eliminated as • 

C.centralioo in Quality Chemical of 
Sediment Criteria l'oteolial 

Compound" ~DW)' !,&g/kg,,)' Coocem? 

Acenapbthene 2148 130,000 Yes 

Heptac:hlor 49.4 3.8 No 

Fluoranthene 3681 620,000 Yes 

Pbenanthrene 4499 180,000 Yes 

Only those chemicals for which federal SQC were available are included in this table. 

Upper-bound (95 percent upper confidence limit) and mean concentrations are based on sediment samples collected 
near the CWMCS pier only (n = 28). Concentrations are in micrograms per kilogram dry weight. Upper-bound 
concentrations are reported in Table 2-3. 

Micrograms per kilogram organic carbon. 
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TABLE 5-3 
COMPARISON OF ESTIMATED PORE WATER CONCENTRATIONS AND AMBIENT WATER QUALITY CRITERIA FOR 

METALS AND ORGANICS OF POTENTIAL CONCERN IN SEDIMENT 

Estimated Upper-Bound Federal Ambient Illinois Ambient 
Pore Water Water Quality Water Quality 

Concentration Criteria Criteria Eliminated as a 
Chemical (,,g/L)' (,,g/1,) (,,g/1,) COPC? 

METALS 

Antimony 199 !<,(JO NA' Yea 

Arsenic 123 440 190 • v .. 
Beryllium 1.5 5.3 NA Yes 

Chromium 68 8852 .... 338"' Yes 

Lead 345 353 • NA Yes 

Mercury 23 0.002 NA No 

Silver 31 11.2 • 5.0 No 

Zinc 7233 525 • 1()00 No 

ORGANICS-

Diethyl phthalote 1811 3 ' NA No 

Heptachlor 0.14 0.05 NA No 

Methylene chloride 457 NA 1.4 No 

Phenanthrene II NA 3.7 No 

Upper-bound (95 percent upper confidence limit) and mean concentrations are based samples taken from near the CWMCS facility only {n = 28) ll88Uming that non-detect values 
were equal to one-half the SQL. Pore water concentrations were derived in Section 3.4.1 and Table 3-5 for organics and Table 3-6 for mc:tals. 

AWQC are not available for that chemical. 

Derived using the mean facility-specific hardness value of 182 mg Ce.COiL. 

Value is for trivalent chromium. 

Only those organics for which state or federal AWQC are available were included. 

Value is for phthalate esters. 
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TABLE 5-4 
SUMMARY OF THE TOXICOLOGICAL DATA 

FOR BOTI'OM DWELLING ORGANISMS AND PREDICTED 
TOXICITY REFERENCE V ALOES (MATCs) FOR ORGANIC CHEMICALS 

OF POTENTIAL CONCERN IN SEDIMENT 

• 

' 

Minimum ond 
Number of Maximum Arithmetic Mean 

LC,. Values MATC. MATC 

Chemical Available (pg!L) (.p,g]LY' 

PAHs 10 48.5 - 725 • 212 

l ,2atrans-Dichloroethylene 2 9538 • - 43,098 • 26,318 

Phenol 2 1019 - 1976 • 1498 

Heptachlor I 0.5 b -

Pbthalate esters' 3 157 • - 1380 • 679 

Methylene chloride 3 13,981 - 23,214" 17,760 

Since the range of LC,o data could be for either vertebrates (ictalurids) or invertebrates, MATCs were 
calculated for each individual LCj(J value using either Equation 5-4 or 5-5 as appropriate before the mean 
MATC was derived . 

Calculated using Equation 5-3 for invertebrates. 

Calculated using Equation 5-2 for vertebrates. 

Used to derive toxicity quotients for diethyl pbthalate. 

Based on data for pelagic species, since toxicological data for benthic invertebrates and ictalurids were not 
av&ilable. 
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TABLE 5-S 
SUMMARY OF THE TOXICOWGICAL DATA 

FOR BOTTOM DWELLING ORGANISMS AND PREDICTED TOXICITY REFERENCE 
V ALOES (MATCS) FOR THE METALS OF POTENTIAL CONCERN 

Number of Arithmetic Mean 

LC,. Values Range or MATCs MATC 

Chemical Available <,.g!L) <,,g!L) 

Mercury 

Ictalurids I 23.5 -
Benthic invertebrates 6 6.1 - 193 84.9 

Overall 7 6.1 - 193 76.1 

Silver 

Ictalurids 0 - --

Benthic invertebrates" I 193 -

Zinc 

Ictal urids I 55 ---

Benthic invertebrates 5 38.6 - 6751 2616 

Overall 6 38.6 - 6751 2189 

LC,o of 3200 µg/L for midge (Tanyrarsus dissimillis) exposed to silver at a hardness of 48 mg CaCO/L 
(USEPA, 1980b). 
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TABLE 5-6 
TOXICITY PROFILES FOR TIIB CHEMICALS OF POTENTIAL CONCERN 

ORGANICS 

Polycyclic Aromatic In general, toxicity of P AHs increases as molecular weight increases. P AHs in sediments generally have limited bioavailability to aquatic 
Hydrocarbons (PAHs) organisms. Although high molecular weight P AHs tend to have lower toxicities, this fact may be due to their lower solubility in water. 

Because the more hydrophobic PAHs, such as benzo(a)pyrene, have a high affinity for binding to organic matter and have relatively high 
biotransformation rates may lessen or negate the bioaccumulation of lipophilic P AHs. The ability to metabolize and eliminate P AHs varied 
by species. In bluegills, 89 % of benzo(a)pyrene taken up was lost 4 hours after exposure. In general fish tend to rapidly metabolize P AHs 
(Eisler, 1987a). PAHs have been identified as genotoxic compounds (i.e., are ability to alter cellular DNA), and increasing body burdens of 
PAHs in fish has been correlated with increasing incidence of liver tumors (Eisler, 1987a). Other noncarcinogenic effects elicited by 
exposure to some P AHs include decreased reproduction, decreased respiration and heart rate, abnormal blood chemistry, and enlarged livers. 
Large interspecific differences in the ability to absorb and assimilate P AHs have been reported in the literature (Eisler, 1987a). Crustaceans 
and fish tend to readily absorb P AHs, while molluscs and annelids do not. 

Heptach!or Heptachlor is a broad spectrum insecticide. LC.,JEC., values for heptachlor range from I to 320 µ.g/L in various freshwater vertebrate and 
invertebrate species (USEPA, 1980d). 

1,2-trans-Dichloroethylene Limited toxicity data on dichloroethylenes are available. Chronic exposure to 2. 8 mg/L I, 1-dichloroethylene did not cause adverse effects in 
fathead minnow (USEPA, 1986b). 

Diethyl phthalate In general, phthalate esters are insoluble in water and have a low volatility. Some evidence suggests that fish can rapidly metabolize 
phthalate esters (USEPA, 1981a). A high metabolism and clearance rate would reduce the toxicity of these compounds unless more toxic 
residual metabolites were produced. Chronic exposure to phthalate esters can diminish reproductive success and increase sac fry mortality, 
although no effect on egg hatchability or mortality was reported (USEPA 1981a). 

Methylene chloride Chronic exposure caused gill damage in fathead minnow. Acute 96-hour LC.,s range from 193,000 to 310,000 µ.g/L (Etnier et al., 1986). 

Phenol Temperature is the factor most frequently tested for its effects on the toxicity of phenol. For fathead minnows, 96-hour LC.,s decreased as 
water temperature increased from 15° to 25° C. In bioassays with brook trout and freshwater worms, overall resistance increased with 
decreasing temperatures. Thus, the effects of temperature on phenol toxicity appears to be species-specific. Acclimation may also affect the 
toxicity of phenol. Guppies that had been raised in low concentrations of phenol for three generations were five times as resistant to phenol 
as unacclimated fish (USEPA, 1981b). chronic exposure can cause decreased reproductive rate, increased molting rate, loss of balance, 
embryo deformations, delayed hatching, decreased feeding rate, and damage lo internal organs, while prolonged exposure could cause 
mortality (USEPA, 1981b). 

Toluene Chronic exposure caused teratogenesis and embryonic abnormalities, decreased oxygen consumption, and other abnormal physiological 
changes (Etnier et al., 1986). 
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METALS 

Mercury 

Silver 

TABLE 5-6 
TOXICITY PROFILES FOR THE CHEMICALS OF POTENTIAL CONCERN 

- Continued -

Scientific investigations have determined that several factors affect the actual toxicity of metals, including acclimation of the aquatic species, 
speciation of the metals of concern, water hardness, and the frequency of occurrence of toxic conditions. An organism's tolerance to 
environmental stressors is greatly affected by the environmental conditions previously experienced (e.g., prior exposure to the toxic materials 
present) (Chapman, 1985). Acclimation of fish populations resulting in increased tolerance to elevated concentrations of zinc (i.e., to zinc 
concentrations exceeding AWQ<:,) has been documented in the literature (Spehar et al., 1978; Chapman, 1978, 1985; Sinley et al., 1974; 
Rahel, 1981). 

Metal speciation and biosvailability are also important in determining the toxicity of metals to aquatic organisms. It is widely accepted that 
metals have highly variable toxicity due to their interactions with other materials present in the water (Chapman, 1985). The presence of 
metals species of low toxicity, which result from the formation of metal complexes, can account for the diminution of metals toxicity in 
natural waters (Chapman, 1985). High concentrations of some metals can be tolerated by aquatic organisms if the metals are bound or 
complexed in the water. Factors affecting metal speciation and form include pH, hardness, alkalinity, suspended solid content, the presence 
of organic and inorganic ligands in the water, and oxidation reduction potential. 

Signs of acute mercury poisoning in fish include respiratory dysfunction, loss of equilibrium, and slnggishness. Chronic effects include 
emaciation, brain lesions, cataracts, abnormal motor coordination, and an inability to capture food (Eisler, 1987b). Chronic exposures can 
adversely affect reproduction, growth, behavior, metabolism, blood chemistry, osmoregulation, and oxygen exchange (Eisler, 1987b). BCFs 
for freshwater species of 4000 to 85000 have been reported for methylmercury. A BCF for freshwater organisms of 4994 has been reported 
for inorganic mercury. BCFs of 10,000 and 40,000 have been reported for inorganic (mercuric chloride) and methylmercury, respectively. 
Temperature is one of the most important environmental factors influencing the toxicity of mercury. In an experiment with rainbow trout, 
when temperature was increased from 5° C to 20° C, the 96-hour LC., dropped by 50%. The same effect has been observed in freshwater 
invertebrates. An antagonistic relationship between methylmercury and copper was observed in a bioassay with blue gourami. In another 
study, researchers found that selenium seemed to offer a protective effect against the toxic effects of inorganic mercury. Finally, 
methylmercury is more toxic to aquatic receptors that mercuric chloride (USEPA, 1981c). 

Sublethal exposures to silver may cause reduction in spawning behavior or other reproductive effects, premature hatching, reduce fry 
growth, and retarded growth (USEPA, 1981d). Parameters thst influence the toxicity of silver to aquatic receptors include water hardness, 
temperature, dissolved oxygen concentration, pH, form of the silver present in the aquatic environment, other solids present, and fish size 
and species. Silver toxicity tends to decrease with increasing hardness. Toe effects of silver are likely to greater in pure water than in 
water that contain appreciable amounts of other metals ions. Silver is less toxic in alkaline waters with a pH from 7.5 to 9.5 than in waters 
with lower pHs. Long-term exposure may increase the resistance of aquatic organisms to silver. 
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Zinc 

TABLE 5-6 
TOXICITY PROFILES FOR THE CHEMICALS OF POTENTIAL CONCERN 

- Continued -

Mortality from zinc exposure is generally from gill destruction and hypoxia. Sublethal doses of zinc to freshwater fish have caused edema, 
blood changes, and liver necrosis. Copper and iron deficiencies may occur from exposure to high levels of zinc. Cadmium seems to 
mitigate the toxic effects of zinc. In the presence of high concentrations of hydroxide or carbonate anions (usually in hard waters or waters 
with a high pH), or in a reducing environment zinc precipitates. An inverse relationship between pH and toxicity of zinc was observed for 
fathead minnows. High pH values corresponded to low LC,.s. An inverse relationship was observed between dissolved oxygen levels and 
zinc toxicity in bluegill. A dissolved oxygen levels increased from 1.8 to 5.6 mg/L, LC., values also increased (USEPA, 19810). 

Like copper, zinc is an essential nutrient required in the metabolism of most organisms but is not as toxic at low concentrations as copper. 
The potential toxicity is influenced by calcium and magnesium levels in water as well as water hardness and pH. Ions that affect water 
hardness, particularly, calcium and magnesium ions, compete with zinc for uplBke and binding sites within biological tissues (EPA, 1980d). 
Secondly, harder waters contain larger quantities of charged ions in solution that electrostatically inhibit the ability of zinc to approach 
binding and sorption sites. Thirdly, harder water generally have higher pH and higher alkalinity, which enhances the formation of insoluble 
zinc complexes (USEPA, 1980c). 
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6.0 QUALITATIVE UNCERTAINTY ANALYSIS 

Like other forms of mathematical modeling, ecological risk assessment relies on data, estimation 

methods, and assumptions that have varying degrees of accuracy, validity, and inherent 

uncertainty. As a result, uncertainty will surround the results of any ecological evaluation. An 

uncertainty analysis takes into account the inherent variability in measured and estimated 

parameters, allowing decision makers to evaluate risk estimates in the context of the quality and 

reliability of the assumptions and data used in the assessment. Principal sources of uncertainty 

include the environmental sampling data, the toxicological dose-response data, and the effects 

assessment. In addition, with any ERA, facility-specific uncertainties are likely to arise. The 

extent to which these sources of uncertainty may over- or underestimate the true exposure (and 

hence risk) to ecological receptors at the facility is discussed below. Further, even if all areas 

of uncertainty could be addressed, it would be impossible to distinguish individual sources that 

have contributed to the potential ecological impacts on Lake Calumet. 

6.1 Uncertainty Associated with Detennining the Nature 
and Extent of Potential Contamination 

Uncertainties involved in measuring chemical concentrations in environmental media can be 

substantial. Major sources of uncertainty in environmental sampling and analysis include 

handling procedures; sampling location, number, and density; analyte extraction; sample 

dilution; analytical detection limits and handling of non-detects; analytical interference; and 

instrument limitations. Even with strict quality assurance and control measures, there is no 

assurance that the environmental samples taken are fully representative of the facility. These 

uncertainties are expected to have low to moderate potential to over- or underestimate risk. 

A major source of uncertainty in the aquatic evaluation stems from the fact that the measured 

concentration of COPCs in surface water and sediment samples taken near the facility are 

assumed to originate solely from the facility. Since other sources have contributed to the levels 
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of COPCs measured near the facility, use of these data will overestimate the true risk to aquatic 

receptors solely attributable to potential releases from the facility. The degree to which risks 

are overestimated cannot be quantified, however, since it is impossible to determine other 

sources' contributions. 

6.2 Uncertainty Associated with the Selection of Key Receptor Species 

The criteria used to select key receptor species were designed to ensure protection of all species 

present at the facility by including not only maximally exposed but also sensitive species. For 

example, both vertebrate and invertebrate species as well as pelagic and benthic organisms were 

considered. In addition, toxicological data for salmonids and Daphnia sp., which are typically 

more sensitive to chemical exposure than other species, were used to derive TRVs for pelagic 

organisms. 

6.3 Uncertainty Associated with the Exposure Assessment 

The exposure assessment includes a number of major sources of uncertainty, including exposure 

point concentration estimation, bioavailability of contaminants, and the distribution of the 

receptors and stressors. Because this assessment is deterministic (i.e., parameters are estimated 

as single values rather than distributions), uncertainty cannot be described quantitatively. The 

following discussion therefore focuses on (1) identification of sources of uncertainty in exposure 

estimation, and (2) their qualitative or relative importance in interpretation of results. 

The primary objective of this assessment was to arrive at an exposure estimate that would be 

located within the high end of the actual probabilistic exposure distribution. Exposure point 

concentrations were defined as the upper 95 % confidence limit on the mean or the maximum 

measured value, whichever was less. For biota, this approach implies that an organism spends 

its life in near contact with upper-bound concentrations of all CO PCs simultaneously. This 

assumption is likely to overestimate risks, since (1) many receptors do not stay in one area for 

long, and (2) upper-bound concentrations of COPCs are not geographically coincident. For 
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example, maximum levels of antimony and arsenic in sediment were measured at sampling 

locations S-29 and lif24, respectively. Hence, the assumption that both sessile and mobile 

aquatic organisms are continuously exposed to the upper-bound concentration of all COPCs in 

sediments simultaneously is improbable. Mobile species are likely to forage over a relatively 

large area, while sessile organisms are not likely to inhabit areas where upper-bound levels of 

all COPCs occur simultaneously. 

6.3.1 Detrnnining Exposure Point Concentrations for Sediments 

The bioavailability of metals is well known to be decreased by association with sediments, 

including those in Lake Calumet. Because of this interaction with sediment particles, only a 

fraction of the metals ingested is actually available to be absorbed (and, therefore, exert toxic 

effects). The bioavailability and toxicity of metals vary with the physical and chemical form of 

the metal. Metals sorbed to particulates or those that exist in a complexed form are generally 

less bioavailable than metals in the dissolved form. The dissolved fraction best represents the 

bioavailable (and therefore potentially toxic) concentration of metals to aquatic life (Adams et 

al., 1992). The lack of correction of exposure to account for the reduced bioavailability of 

sediment-associated metals in this assessment tends to overestimate exposure and risk estimates. 

6.3.2 Estimating Pore Water Concentrations 

Di Toro et al. (1991) reported that the concentration-response curve for the biological effect of 

concern was better correlated to interstitial (pore) water concentration than the total 

concentration of chemicals in sediments if sediment concentrations are normalized for organic 

carbon. The equilibrium partitioning approach was used to estimate the concentration of COPCs 

in pore water based on their measured concentration in sediment. Equilibrium partitioning 

assumes that an equilibrium exists between the organic carbon within the sediment and pore 

water. The primary advantage of the equilibrium partitioning approach is that it allows for the 

rapid evaluation of sediments, which does to some extent account for differences in 

bioavailability of nonionic organics sorbed to sediments (Adams et al., 1992). Conversely, the 
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following assumptions are inherent to the equilibrium approach: (l) the partitioning of nonionic 

organic chemicals can be predicted largely on the basis of organic content of the sediments, with 

little dependence on any chemical or physical factors; (2) the potential for toxicological effects 

is better correlated to the concentration of dissolved substances in pore water than to the 

complexed or sorbed concentration measured in sediments; and (3) steady-state exists between 

the solid and aqueous phases (Chapman, 1989). 

One disadvantage of this approach is that it assumes that the primary route of exposure to 

sediments is uptake of contaminants in pore water across the gill membrane and that direct 

ingestion of sediments is negligible. If sediment and pore water are at steady-state, the exposure 

concentration is the same regardless of the exposure route. Secondly, it is important to 

emphasize that the reliability of estimated pore water concentrations is directly related to the 

reliability of the sediment partitioning coefficients used (K.c values for organics and K., values 

for metals). For most organic chemicals, the available Koc data are highly variable and can vary 

by as much as two orders of magnitude is some extreme cases (DiToro et al., 1991). Similarly, 

a large source of uncertainty associated with estimating pore water concentrations can be 

attributed to the error in calculated sediment to water partitioning coefficients (K., values). Kd 

values are highly dependent upon sediment type. Table 2-7 shows that the observed range of 

K., values can vary by as much as five orders of magnitude. A third disadvantage of the pore 

water approach is that there is no guarantee that the equilibrium partitioning assumption is valid 

for all non-ionic organic contaminants (DiToro et al., 1992). 

6.3.3 Exposure Estimation for Aquatic Receptors 

Dose-based estimates for aquatic organisms were not calculated for the ecological risk 

assessment. Instead, an approach that relies on the uptake of contaminants across the gill 

membrane was adopted. This widely-accepted approach is expected to account for the major 

pathway of exposure by aquatic organisms. It is possible that other pathways of exposure, such 
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as ingestion of contaminated sediment or prey, could also contribute substantially to overall 

exposure. Theoretically, if a dynamic equilibrium between sediment and pore water are 

assumed, then direct exposure to pore water via the gills adequately reflects exposures from 

direct sediment ingestion. Hence, the exclusion of sediment ingestion is expected to have a low 

impact on risk estimates. Exposures due to direct ingestion of prey are not readily quantifiable, 

however, since (1) data on the concentration of contaminants in fish are not available; (2) data 

on the quantity and types of fish consumed are not available for all species, and (3) the fraction 

of prey consumed from the area near the pier is difficult to quantify. Thus, while ingestion of 

prey may add to the overall toxicity of aquatic organisms inhabiting areas near the facility, the 

contribution to overall risk cannot be determined. 

6.4 Uncertainty Associated with the Effects Assessment 

There is considerable uncertainty associated with the calculation and interpretation of TQs for 

all receptor groups evaluated in this ERA. The primary source of uncertainty in calculating TQs 

for aquatic receptors is the derivation of toxicity reference values (TRVs). Chronic maximum 

allowable toxicant concentration (MATCs) were estimated from LC50 data using Suter et al. 's 

(1987) and Suter's (1986) regression models. Use of the MATC as the chronic endpoint is 

conservative, since it is defined as the effects threshold at or below which adverse chronic 

effects are not expected to occur (Suter, 1992). Thus, it is possible that concentrations above 

the MATC level could be tolerated without significant population-level effects. The exact 

concentration that would not be expected to cause population-level effects cannot be precisely 

calculated; however, the definition of an MATC suggests that TQs greater than or equal to 1 do 

not necessarily imply the occurrence of adverse effects in exposed populations. On the other 

hand, as with any predictive regression equation, the calculated MATC could be higher or lower 

than the true value. Therefore, the resulting TQs could under- or overestimate the potential that 

aquatic organisms might experience adverse effects. The degree to which the TQ may under­

or overestimate such effects, however, cannot be quantified. On the other hand, the lowest TRV 

reported for any benthic receptor was used to calculate TQs for all benthic receptors. Hence, 

any tendency of the Suter et al. (1987) and Suter (1986) equations to underestimate MATCs is 
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offset by the conservative approach of using the minimum TRV to calculate TQs. 

Although TQs less than 1 generally indicate that adverse effects are not probable, there is no 

regulatory guideline for an acceptable ecological TQ level. For adequate protection of aquatic 

receptors, knowledge of exposures typically encountered by key receptor organisms collectively 

is of greater value than estimates of upper-bound exposures potentially affecting a few 

organisms. A particularly difficult area of interpretation is when TQs are only slightly higher 

or lower than one. In these cases, other relevant information, such as field data and the 

estimated uncertainty bounds on the dose and toxicity values, need to be considered before final 

conclusions concerning potential adverse effects can be made. The aquatic species diversity and 

their abundance in Lake Calumet argue against any population level effects. A comparison of 

current species diversity with historical records shows a relative reduction in species 

diversity over time. IDENR (1988) reports that the current fish community in Lake 

Calumet, however, remains diverse. A score of 48 was calculated for Lake Calumet based 

on Karr's Index of Integrity (Karr, 1981), which is used to evaluate the quality of fish 

fauna. This score is comparable to scores obtained for the Fox River and falls within the 

"good" range (Greenfield and Rogner, 1984. 

6.4.1 Uncertainty Associated with Evaluating the Toxicity of Metals in Sediments 

Sediments exhibit varying degrees of toxicity for the same total amount of metal present. These 

differences largely pertain to the bioavailability of various metals in sediments. The 

bioavailability of metals in sediments is correlated with the chemical activity of the metal in the 

sediment/interstitial water system. Sediment properties that influence metal activity in sediments 

also determine the fraction of the metal that is bioavailable and, therefore, potentially toxic 

(DiToro et al., 1992). The toxicity of metals in sediments has been strongly correlated with the 

sulfide and metal concentrations extracted from the sediment using hydrochloric acid. The 

sulfide fraction is generally referred to as the acid volatile sulfide (A VS). If the concentration 

of metal extracted from the sediments is less than the A VS concentration, then no acute toxicity 

is expected. 
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Calculations have been undertaken to compare metal concentrations in sediment to existing 

sediment and water quality standards. Potential impacts are identified. Similar calculations 

using background concentrations obtained from day samples would yield similar results. 

Analytical data obtained during the facility investigation indicates the calculated impacts are 

conservative. 

6.4.2 Other Factors Affecting Metals Toxicity to Aquatic Receptors 

Scientific investigations have determined that several factors may affect the actual toxicity of 

metals. Such factors include (but may not be limited to) the sensitivity of the species present 

in Lake Calumet, the metals' speciation status, evolutionary or acquired tolerance, antagonism 

among the metals, water hardness, the frequency of occurrence of toxic conditions, and 

competitive binding of divalent metal cations to acid volatile sulfide (AVS) in sediments. 

Conversely, other factors could increase the toxicity of metals. For example, exposure to a 

mixture of COPCs by key receptors could increase the toxicity of individual metals 

synergistically. 

6.4.2.1 Acclimation and Tolerance 

Tolerance can be achieved by physiological acclimation during low levels of exposure and/or 

by genetically based mechanisms. Physiological tolerance is not inherited, and such individuals 

lose their tolerance when transferred to unpolluted environments, while genetic tolerance is 

inherited by offspring regardless of whether they are reared in polluted or nonpolluted 

environments (Mulvey and Diamond, 1991). An organism's tolerance to environmental stressors 

is greatly affected by the environmental conditions previously experienced, i.e., prior exposure 

to the stressors (Chapman, 1985). Acclimation of fish populations resulting in increased 

tolerance to concentrations of zinc exceeding A WQC has been documented in the literature 

(Spehar, 1978; Chapman, 1978, 1985; Sinley et al., 1974; Rahel, 1981). Melancon and Miller 

(1984) conducted in-situ bioassays at Prickly Pear Creek, Montana, and reported decreased 

mortality in resident brook trout and hatchery brook trout exposed to effluent spiked with zinc 
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and copper that were allowed to acclimate 7 to 10 days in the creek. Chapman (1985) reported 

90 percent of early life stage chinook salmon previously acclimated to 0.51 mg/L zinc for five 

months survived a 96-hr exposure to l.4 mg/L zinc (the LC5o). Similar acclimation to elevated 

zinc concentrations was reported by Sinley et al. (1974). In a 21-month test, rainbow trout 

exhibited up to a four-fold increase in their tolerance to zinc when exposed as eggs to 

concentrations of zinc ranging from 0.01 to 0.55 mg/L. Spehar (1976) reported that adult 

flagfish (Cyprinodontidae, Jordanella floridae) showed a three-fold increase in tolerance to zinc 

when exposed as eggs and fry. These results demonstrate that acclimation to zinc during early 

life stages can result in an increased tolerance to zinc by some species. The fact that fish species 

inhabiting Lake Calumet have been exposed to zinc levels above A WQC levels during early life 

stages suggest that these populations may have acclimated to the relatively consistent (long-term) 

presence of elevated levels of zinc. Since the potential for acclimation by resident fish was not 

directly evaluated, the degree to which acclimation may ameliorate the toxicity of metals in Lake 

Calumet cannot be determined. Furthermore, while the studies cited herein were not conducted 

using fish species that are known or suspected to occur in Lake Calumet, they do indicate that 

acclimation by some species can increase resistance to the toxicity of some metals. 

Elevated metals concentrations have existed in Lake Calumet at varying intensities for many 

years. Populations of aquatic organisms have continued to exist and reproduce within Lake 

Calumet throughout these years and have been subjected continually to these conditions and, as 

a result may have acquired a certain level of tolerance. Tolerance can be broadly defined as 

"the ability of an organism to cope with the stress associated with exposure to metal 

concentrations that are inhibitory or lethal to nontolerant individuals" (Mulvey and Diamond, 

1991). If fish in Lake Calumet have developed tolerance (acquired or inherited), then the TRVs 

used in this assessment will lead to overestimation of risk. 

6.4.2.2 Metals Speciation 

Metal speciation and bioavailability are also important in determining the toxicity of metals to 

aquatic organisms. It is widely accepted that metals have highly variable toxicity due to their 
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interactions with other materials present in the water (Chapman, 1985). Toe formation of less 

toxic metal complexes can account for the diminution of metals toxicity in natural waters 

(Chapman, 1985). High concentrations of some metals can be tolerated by aquatic organisms 

if the metals are bound or complexed to particulates in the water. Factors affecting metal 

speciation and chemical form include pH, hardness, alkalinity, suspended solids content, the 

presence of organic and inorganic ligands in the water, and oxidation reduction potential. For 

example, at a pH of 6.0, zinc exists as free ion (98%) and as zinc sulfate (2%), while at a pH 

of 9.0, zinc occurs as a monohydroxide ion (78%), as zinc carbonate (16%), and as free ion 

(6%) (USEPA, 1987). Generally, waters with higher alkalinities tend to result in the formation 

of insoluble zinc carbonate and hydroxide compounds that are not readily absorbed by most 

aquatic species (USEPA, 1987). Furthermore, Allen et al. (1980) reported that the toxicity of 

zinc was not related to total metal concentration but to the predicted free metal concentration. 

Toe degree to which this phenomenon may influence metals toxicity cannot be determined for 

the facility. 

6.4.2.3 Effects of Exposure to Mixtures of Metals 

Toe cumulative effects of simultaneous exposure to multiple metals by terrestrial and aquatic 

receptors was evaluated, since it is possible that the cumulative effects of simultaneous exposure 

to multiple metals may result in the mixture being more toxic than exposure to a single metal. 

Cadmium tends to act antagonistically with zinc in many animals (both terrestrial and aquatic), 

while lead tends to act synergistically with cadmium and zinc. For example, Weis and Weis 

(1991) found that the presence of zinc increased the viable hatch of herring eggs in systems with 

5.0 mg/L cadmium. 

TQs presented in Tables 7-1 and 7-2 do not reflect the possible synergistic or antagonistic 

relationship for cadmium, zinc, and lead. If the effects of cadmium and lead and lead and zinc 

are assumed to be additive, the cumulative upper-bound TQ for the aquatic organisms would still 

be well above 1. Similarly, if cadmium and zinc do act antagonistically, TQs for the aquatic 

receptors would remain well above 1, since the individual TQs for cadmium (7) and zinc (5) 
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would be added together. Thus, the possibility that the metals of concern in sediments may 

behave antagonistically or synergistically is not expected to have a large impact on risk 

estimates, since individual TQs calculated for most metals exceed 1. 

6.5 Potential Impacts to the Species 

Thirteen bird species (black-crowned night heron, common moorhen, yellow-headed blackbird, 

pied-billed grebe, upland sandpiper, Wilson's phalarope, black tern, great egret, least bittern, 

American bittern, yellow rail, red-shouldered hawk, and northern harrier) are listed by the State 

of Illinois as threatened or endangered, while six plant species are classified as threatened or 

endangered (marsh-speedwell, awned sedge, little green sedge, fewflower spike rush, Richardson 

rush, and small white lady's slipper). Since no T&E species are known to occur at the facility, 

these species are not expected to experience adverse effects from potential exposure to 

contaminants. Given the historical uses of the facility, the lack of native soils throughout the 

pier, and the inherent competitiveness of the weedy/invader-type species that have colonized the 

pier, these six T &E plant species have a decreased potential of occurrence at the facility. 

Similarly, T &E bird species are not expected to be exposed to contaminants since most species 

do not overwinter in the area and most species forage over a large area relative to the area of 

the facility. 

Two threatened fish species, the banded killifish and the Iowa darter, have the potential to occur 

in Lake Calumet region. Since the sensitivity of these species to the contaminants of concern 

is not well characterized and since neither species was reported to occur in Lake Calumet 

(IDENR, 1988), these species are not expected to experience potential adverse impacts. 
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7.0 RISK CHARACTERIZATION 

Risk characterization involves estimating the magnitude of potential ecological risks and the 

nature of potential adverse impacts to ecological receptors. This section evaluates potential 

adverse effects to key aquatic species associated with exposure to COPCs in surface water and 

sediments. Risks were assessed by comparing the measured or estimated concentration data with 

state and federal water quality criteria and chronic toxicity values (chronic MATCs) as described 

in Section 5.0 (i.e., application of the TQ approach). 

Before discussing the specific TQ results, the criteria used to evaluate TQs is defined and an 

explanation of how the TQ results were interpreted is provided. TQ results were evaluated using 

these criteria: (1) TQs less than 1 represent no impact to exposed individuals or populations, and 

(2) TQs greater than or equal to 1 indicate that adverse chronic impacts are possible. A TQ 

greater than 1 indicates that the measured concentration exceeds a concentration that caused 

some impact in a certain test species under a given set of experimental conditions. In this sense, 

TQs greater than 1 can be used to indicate that chronic adverse impacts to exposed individuals 

are possible. Given that the goal of this ERA is to evaluate potential adverse effects on exposed 

populations, a TQ of 1 may be overly conservative. Within a given ecosystem, loss of some 

individuals in a receptor group is acceptable if the entire population will not be adversely 

impacted. Barnthouse and Suter (1986) state that "ecological risk assessments used in decision 

making should be based, to the greatest extent possible, on objective estimates of ecological 

damage (e.g., probabilities of PQPUlation extinction or reductions in abundance of plants and 

animals)." Hence, a TQ greater than 1 does nQ1 necessarily mean that effects observed in the 

laboratory are likely to occur in the field or that exposures in the field are significant enough 

to cause population-level effects. Furthermore, there is not a linear (one-to-one) relationship 

between increasing TQ values and the probability of adverse effects. For example, a TQ of 2 

does not imply that adverse effects are twice as likely to occur in a given ecologic system as a 

TQ of 1. The intent of a TQ approach is to provide a continuous quantitative scale so that 
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evaluation and rank ordering of potential impacts can be assessed. Generally, the likelihood that 

some organism will be adversely affected increases as TQs increase. 

The TQ approach was used to evaluate the potential for adverse effects to receptors within the 

same ecologic group. As stated in Section 3.0, selection of key receptor species was designed 

to minimize the possibility that other species might be more exposed than the selected key 

species. Ecosystem effects are evaluated by analyzing potential impacts to various trophic 

levels, with field assessment serving as the "reality check" on the paper studies. The inclusion 

of benthic invertebrates and higher-level pelagic consumers in this analysis provides sufficient 

data to assess the general condition of all trophic levels. Thus, by using toxicological data for 

the key receptor species selected for this facility, it is appropriate to conclude whether other 

species within the same ecological group are unlikely to be adversely affected. 

7.1 TQ Results for Chemicals or Potential Concern in Sediment 

Toxicity reference values (MATCs) summarized in Tables 5-4 and 5-5 for organic chemicals and 

metals of potential concern, respectively, were combined with the estimated concentration of 

chemicals in pore water to evaluate the potential toxicity of sediment COPCs. In this evaluation, 

however, a distinction was made between sessile benthic organisms, or those that can potentially 

remain in the same area for extended periods of times, and mobile organisms. Potential adverse 

effects from exposure to COPCs in sediments near the CWMCS facility by mobile and sessile 

benthic organisms were evaluated using the following approach. 

1. The upper-bound concentration of each COPC in pore water was compared to its 
lowest TRV listed in Tables 5-4 and 5-5. If the resulting TQs were less than 1 (i.e., 
the upper-bound pore water concentration is less than the minimum TRV), then 
adverse effects from exposure to that chemical in sediment by mobile and sessile 
organisms are not expected, and no further evaluation of that chemical was required. 

2. For those chemicals whose TQs (based on the minimum TRV) were equal to or 
greater than 1, the mean concentration of chemical in pore water was compared to 
its minimum TRV. If TQs based on the mean pore water concentration were less 
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than l, then adverse effects from exposure to that chemical by mobile benthic 
organisms are not expected. 

The use of the lowest TRV listed in Tables 5-4 and 5-5 for each COPC was conservatively 

assumed to adequately account for the varying toxicities of the chemicals detected in Lake 

Calumet sediments, as well as the different bottom dwelling species known or suspected to 

inhabit sediments near the CWMCS facility. Upper-bound concentration data were used to 

evaluate potential effects to sessile benthlc organism, since these organisms can remain in place 

for long periods of time. Conversely, mean concentration data were assumed to better reflect 

the temporal and spatial variations to which mobile aquatic species may potentially be exposed. 

Hence, adverse population-level effects were not considered probable for mobile benthic 

organisms unless the arithmetic mean pore water concentration exceeded the lowest referenced 

TRV. Conversely, population-level adverse effects for sessile benthlc organisms were 

considered possible if the upper-bound pore water concentration exceed the minimum TRV. 

TQ results for sediment COPCs using the lowest reported TRVs and the estimated upper-bound 

(95 percent upper confidence limit) and mean concentrations of chemicals in pore water near the 

pier only (i.e., Lake Calumet sediment samples were not included) are presented in Table 7-1. 

Mean TQs (i.e., the TQ based on the mean pore water concentration) were calculated only if 

the upper-bound TQ equaled or exceeded one. These data show that TQs based on the upper­

bound pore water concentration and the minimum TRV were less than l for all organic and 

metals of concern, with the exceptions of mercury, zinc, diethyl phthalate, naphthalene, and 

phenol (upper-bound TQs range from 1 for naphthalene to 187 for zinc). These results suggest 

that mobile and sessile benthlc organisms are not expected to experience adverse effects from 

exposure to silver, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, benzo(ghi)perylene, chrysene, 1, 2-trans-dichloroethylene, fluoranthene, 

heptachlor, indeno(l,2,3-cd)pyrene, methylene chloride, and pyrene. Table 7-1 shows that TQs 

exceeded unity even when the mean pore water concentrations were used for mercury, zinc, 

diethyl phthalate, and phenol (mean TQs range from 2 for mercury and phenol to 161 for zinc). 

Hence, exposure to these four chemicals present in Lake Calumet sediments near the facility 
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could potentially pose adverse effects to sessile and mobile benthlc organisms. Exposure to 

naphthalene could potentially cause adverse effects in exposed sessile benthlc organisms. A rank 

order of TQs indicates that adverse effects are more likely from exposure to zinc than the other 

sediment COPCs. Chemicals whose TQs equal or exceed 1 when minimum TRVs were used 

are summarized in Table 7-2. 

For those chemicals whose TQs based on the minimum TRV listed in Tables 5-4 and 5-5 were 

equal to or greater than 1, the upper-bound and mean concentration of each COPC in pore water 

was compared to its mean TRV listed in Tables 5-4 and 5-5. To provide a less conservative 

portrayal of the potential toxicity of sediments to aquatic organisms, TQs were calculated 

using the arithmetic mean TRVs (MATCs) listed in Tables 5-4 and 5-5. Use of the 

minimum TRV may overestimate the true risk to aquatic receptors, since this approach 

assumes that all species inhabiting Lake Calumet are equally as sensitive to a given 

chemical as the most sensitive organism tested. Use of the arithmetic mean TRV may 

better reflect the varying susceptibilities of the myriad of aquatic organisms that may be 

exposed to facility-related COPCs. Table 7-3 compares upper-bound and mean pore water 

concentrations with the mean TRV for those four chemicals whose TQ, based on the minimum 

TRV, exceeded 1. These data show that TQs based on mean TRVs were less than 1 for 

mercury and naphthalene, which indicates that mobile and sessile benthic organisms are not 

expected to experience adverse effects from exposure to these chemicals in Lake Calumet 

sediments near the CWMCS pier. Conversely, TQs based on mean TRV exceeded unity for 

diethyl phthalate, phenol, and zinc (TQs ranged from 2 for phenol to 3 for zinc and diethyl 

phthalate). Hence, adverse effects from exposure to these three chemicals by mobile and sessile 

benthlc organisms are possible. Chemicals whose TQs equal or exceed 1 when mean TRVs 

were used are summarized in Table 7-4. 

7 .2 TQ Results for Chemicals of Potential Concern in Surface Water 

The minimum TRV for toluene listed in Table 5-1 was used to evaluate the potential toxicity of 

toluene in surface water using the same approach implemented for sediment COPCs. As was 
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done for sediments, adverse effects for mobile and sessile pelagic organisms were not considered 

probable if the upper-bound concentration of toluene in surface water did not exceed the 

minimum TRV. Table 7-5 shows that the upper-bound TQ for toluene was less than 1, which 

indicates that sessile and mobile pelagic organisms are not expected to experience adverse effects 

from exposure to toluene in surface water. 

7 .3 TQ Results for Metals or Potential Concern in Clay NEW SECTION 

Since the metals of concern are naturally occurring, it is necessary to account for the fact that 

the measured level of metals in environmental media may not be attributable to releases from 

the facility. Clay samples collected from the facility during the Phase Il investigations were 

used to determine if measured levels of metals in sediments samples taken near the CWMCS pier 

were elevated relative to naturally-occurring baseline levels. Clay samples represent baseline 

conditions prior to human activities either on the facility or in the vicinity of the property. 

Furthermore, since the pier is built on land that was reclaimed from Lake Calumet, the clay 

samples used to represent baseline conditions are virtually identical to the clay that underlies 

existing Lake Calumet sediments. The analytical results show that contamination from historical 

waste treatment activities has not migrated vertically (downward) in the clay. Thus, the 

preponderance of metals throughout the clay and the fact that similar levels were measured at 

the different depths indicate that measured levels represent naturally-occurring concentrations. 

The potential toxicity of naturally-occurring metals levels in clay was evaluated using the same 

approach as was used for assessing Lake Calumet sediments described in Section 7 .1. 

1. The sediment-to-water partitioning coefficients (K. values) presented in Table 3-6 
were used to estimate the upper-bound and mean concentrations of metals in clay pore 
water. 

2. The upper-bound measured concentration of metals in clay pore water was compared 
to national and state chronic A WQC for protection of aquatic life. If the upper-bound 
concentration did not exceed state and federal AWQC, adverse effects from exposure 
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to that metal by aquatic organisms were not expected, and no further evaluation was 
required. 

3. For those metals whose upper-bound pore water concentration exceeded A WQC, or 
those chemicals for which A WQC were not available, toxicity quotients (TQs) were 
calculated as described in Section 5.2. 

Clay pore water concentrations for the metals of potential concern are shown in Table 7-6. 

Table 7-7 shows that the upper-bound concentrations of antimony, arsenic, beryllium, chromium, 

lead, and nickel in clay pore water do not exceed state and federal A WQC. Hence, potential 

adverse effects from exposure to baseline levels of these metals in clay are not probable. 

Conversely, it was necessary to calculate TQs for cadmium, copper, mercury, silver, and zinc. 

Toxicity reference values (MATCs) for mercury, silver, and zinc are summarized in Table 5-5. 

MATCs for cadmium and copper are summarized in Tables 7 and 8 of Appendix B. The 

minimum TRV listed for a given chemical was combined with the estimated upper-bound 

concentration of metals in pore water (Table 7-8) to evaluate the potential toxicity of baseline 

levels of cadmium, copper, mercury, silver, and zinc in clay according to the same strategy 

outlined for sediments in Section 7.1. Tables 7-8 and 7-9 present results of the TQ analysis for 

these metals in clay pore water. Table 7-8 shows that TQs exceed unity even when mean pore 

water concentrations were used in combination with minimum TRVs for cadmium, copper, and 

zinc (mean TQs range from 43 for zinc to 448 for copper). Table 7-9 shows that TQs exceed 

unity even when mean pore water concentrations were used in combination with mean TRVs for 

cadmium and copper (mean TQs equal 6 for cadmium and 45 for copper), which indicates that 

exposure to naturally-occurring levels of these metals in clay may cause adverse effects to 

exposed sessile and mobile benthlc organisms. The results of this analysis indicate that 

naturally-occurring levels of metals in clay are high enough in and of themselves to potentially 

pose adverse effects to benthic organisms. 

7.3 Implications for T&E Species 

7-6 



Two aquatic organisms are listed by the State of Illinois as endangered: the banded killifish 

(Fwululus diaphanus)and the Iowa darter (Etheostoma exile). The killifish is a pelagic organism 

that skims along the surface in search of prey. It is not known for certain if either fish actually 

occurs in Lake Calumet. While neither species was reported by IDENR (1988) to occur in Lake 

Calumet, other species in the same genus (Fundulus and Etheostoma) have been observed in 

Lake Calumet in the past. 
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• 

TABLE 7-1 
TOXICITY QUOTIENTS FOR CHEMICALS OF POTENTIAL CONCERN IN SEDIMENT 

USING WORST-CASE (MINIMUM) TOXICITY REFERENCE VALUES 

Upper-Bound and (Mean) 
MioimumToxicity Concentration ia Po,e Water Upper-Bound and (Mean) 

Refennce Value Near the CWMCS Pier Toxicity Quotients' 

Chemical c,.g!L)" c,.gtL)' 

METALS 

Mercury 6.1 23.1 (11.2) 4 (2) 

Silver 193 31.4 (23.7) 0.2 

Zinc 38.6 7223 (6231) 187 (161) 

ORGANICS 

Anthracene 48.5 3.5 (3.0) 0,07 

Benzo(a)anthracene 48.5 0.22 (0.09) 0.005 

Benzo(a)pyrene 48.S 0.01 (0.01) <0.001 

Benzo(b )fluoranthene 48.5 0.25 (0.20) 0.005 

Benzo(k:)fluoranthene 48.5 0.12 (0.10) 0.002 

Benzo(ghi)perylene 48.5 0.11 (0.04) 0.002 

Chrysene 48.5 0.38 (0.27) 0.008 

1,2-trans-dichloroethylene 9538 1.4 (1.0) <0.001 

Diethyl phthalate '157 1811 (1500) 12 (IO) 

Fluorene 48.5 6.7 (5.6) 0.1 

Heptachlor 0.5 0.14 (0.11) 0.3 

lndeno(l,2,3-cd)pyrene 48.5 0.07 (0.06) O.Q3 

Methylene chloride 13,981 457 (35) 0,02 

Naphthalene 48.5 46.2 (38.6) I (0.8) 

Pyrene 48.5 3.1 (2.3) 0.06 

Phenol 1019 2873 (2456) 3 (2) 

Minimum Toxicity Reference Values are the lowest value listed in Tables S-4 and 5-5 for organics and metals of potential 
concern in sediment, respectively. 

Based on sediment samples taken near the CWMCS pier assuming that non-detect values were equal to one-half the sample 
quantitation limit. Pore water concentrations are listed in Tables 3-5 and 3-6 for organics and metals, respectively. 

Toxicity Quotient equals sediment pore water concentration divided by the lowest reported toxicity reference value. TQs based 
on mean pore water data were calculated only if the upper-bound TQ exceeded one. All TQs were rounded to one significant 
figure. 
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TABLE 7-2 
SUMMARY OF TQS GREATER THAN OR EQUAL TO ONE 

BASED ON THE MINIMUM TOXICITY REFERENCE V ALOE 

Upper-Bound am! 
(Mean) TQs 

Receptor Based on the 
Chemical Group MinimumTRV 

Mercury All bentliic organisms 4 (2) 

Zinc All bentliic organisms 187 (161) 

Diethyl phtlialate All bentliic organisms 12 (10) 

Naphthalene Sessile bentliic organisms only l (0.8) 

Phenol All bentliic organisms 3 (2) 
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TABLE7-3 
TOXICITY QUOTIENTS FOR CHEMICALS OF POTENTIAL CONCERN IN SEDIMENT 

USING MEAN TOXICITY REFERENCE V ALOES 

Upper-Bound and 
Mean Toxicity (Mean) Concentration 

Reference Value in Pore Water Near Upper-Bound and 

Chemical (µg/L)" the CWMCS Pier (Mean) Toxicity 
(p,g/L}" Quotients' 

Diethyl phthalate 679 1811 (1500) 3 (2) 

Phenol 1498 2873 (2456) 2 (2) 

Naphthalene 212 46.2 (38.6) 0.2 

Mercury 76.1 23.1 (11.2) 0.3 

Zinc 

• 

b 

' 

2189 7223 (6231) 3 (3) 

Mean Toxicity Reference Values are listed in Tables 5-4 and 5-5 . 

Based on sediment samples taken near the CWMCS pier assuming that non-detect values 
were equal to one-half the sample quantitation limit. Pore water concentrations are listed in 
Tables 3-5 and 3-6. 

Toxicity Quotient equals sediment pore water concentration divided by the mean toxicity 
reference value. TQs based on mean pore water concentration data were calculated only if 
the upper-bound TQ exceeded one. All TQs were rounded to one significant figure. 
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TABLE7-4 
SUMMARY OF TQS GREATER THAN OR EQUAL TO ONE 

BASED ON THE MEAN TOXICITY REFERENCE VALUE 

Upper-Bound and 
(Mean) TQs 

Receptor Based on the 

Chemical Group MinimumTRV 

Zinc All benthic organisms 3 (3) 

Diethyl phthalate All benthic organisms 3 (2) 

Phenol All benthic organisms 2 (2) 
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TABLE 7-5 
TOXICITY QUOTIENTS FOR CHEMICALS OF POTENTIAL CONCERN IN 

SURFACE WATER USING WORST-CASE (MINIMUM) TOXICITY REFERENCE VALUES 

Upper-Bound and 
Minimum (Mean) Concentration 
Toxicity in Pore Water Near Upper-Bound and 

Chemical Reference Value the CWMCS Pier (Mean) Toxicity 
(µg!L)· (µg!L)" Quotients' 

Toluene 145 3.0 (2.0} 0.02 

• 

b 

0 

Minimum Toxicity Reference Value is listed in Table 5-1. 

Based on surface water samples taken in the vicinity of the CWMCS pier assuming that 
non-detect values were equal to one-half the sample quantitation limit. 

Toxicity Quotient equals surface water concentration divided by the minimum toxicity 
reference value. TQs based on mean surface water data were calculated only if the upper­
bound TQ exceeded one. All TQs were rounded to one significant figure. 
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Chemical 

METALS 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Silver 

Zinc 

TAJILE74 
DElllVATION OF PORE WATER CONCENTRATIONS FOR 

CHEMICALS OF POTENTIAL CONCERN IN CLAY 

Estimated 
Upper-lloontl Upper-bound Mean 

Concentration. in Coocmtration in Concentration 
K, Value Clay Pore Water in Clay 

(Llkg)" (,qj!q)' U<llfLY' (,qj!q)' 

45 3606 80.1 3550 

200 11,742 58.7 10,430 

650 664 58.7 616 

6.4 3085 482 2644 

850 16,219 19.1 14,791 

35 37,619 1075 34,522 

400 23,239 58.1 20,391 

10 53.5 5.35 49.5 

150 33,375 222.5 31,696 

46 602 13.1 591 

38 67,337 1772 62,130 

K,, equals K,,. K,, values were IBkeo from llaes er al. (1984) . 

Estimated 
Mean 

Concentration 
in Pore Water 

(p.g!LY' 

78.9 

52.2 

0.95 

413 

17.4 

986 

51.0 

4.95 

211 

12.85 

1635 

• Upper-bound and mean concentrations are based on all clay samples taken from the CWMCS facility (n = 23) assuming 
that non-detects were equal to one-half the sample quantitation limit. Clay data are summarized in Table 2-1. 

Pore water concentration equals the concentration in clay divided by ~-
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TABLE7-7 
COMPARISON OF ESTIMATED PORE WATER CONCENTRATIONS FOR 

METALS OF POTENTIAL CONCERN IN CLAY AND CHRONIC 
AMBIENT WATER QUALITY CRITERIA 

Federal Illinois Does the 
Estimated Estimated Ambient Ambient Upper-Bound 

Upper-Bound Mean Pore Water Water Pore Water 
Pore Water Water Quality Quality Concentration 

Concentration Concentration Criteria Criteria Exceed 
Chemical (J,g/L)" (J,g!L)" (J,g/L) (J,g/L) AWQC?b 

METALS 

Antimony 80.1 78.9 1600 NA' No 

Arsenic 58.7 52.2 440 190 d No 

Beryllium 1.0 0.95 5.3 NA No 

Cadmium 482 413 1.8' 1.8' Yes 

Chromium 19.1 17.4 8852 ,,, 338 ,., No 

Copper 1075 986 19.5 d J9,7 d Yes 

Lead 58.1 51.0 353 d 175 d No 

Mercury 2.35 4.95 0.002 0.5 Yes 

Nickel 222.5 211 2907 1000 No 

Silver 13.1 12.85 11.2 d 5.0 Yes 

Zinc 1772 1635 525 d 1000 Yes 

• Upper-bound (95 percent upper confidence limit) and mean concentrations are based on clay 
samples taken during Phase II facility investigations (n = 23) assuming that non-detect values 
were equal to one-half the sample quantitation limit. Pore water concentrations were derived 
using the methodology outlined in Section 3.4.1 and are shown in Table 7-5. 

b 

' 

d 

' 

Only those metals whose upper-bound pore water concentration exceeded A WQC were further 
evaluated using the TQ approach. 

AWQC are not available for that chemical. 

Derived using the mean facility-specific hardness value of 182 mg CaCO,/L. 

Value is for trivalent chromium. 
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TABLE7-8 
TOXICITY QUOTIENTS FOR CHEMICALS OF POTENTIAL CONCERN IN CLAY 

USING WORST-CASE (MINIMUM) TOXICITY REFERENCE VALUES 

Chemical 

METALS 

Cadmium 

Copper 

Mercury 

Silver 

Zinc 

• 

b 

' 

• 
• 

Upper-Bolllld and 
Minimum (Mean) Concentration Upper-BoWld and 
Toxicity in (Mean) Toxicity 

Reference Value Clay Pore Water Quotients• 

(µg!L) (µg!L)" 

6.5' 482 (413) 74 (64) 

2.2 • 1075 (986) 489 (448) 

6.1 • 5.4 (5.0) 0.9 

193' 13.1 (12.9) 0.07 

38.6 • 1722 (1635) 45 (43) 

Based on clay data assuming that non-detect values were equal to one-half the 
sample quantitation limit (n = 23). Clay data are summarized in Table 2-1. Clay 
pore water concentrations are derived in Table 7-5. 

Toxicity Quotient equals clay pore water concentration divided by the minimum 
toxicity reference value. TQs based on mean clay pore water concentration were 
calculated only if the upper-bound TQ exceeded one. All TQs were rounded to 
one significant figure. 

Minimum Toxicity Reference Value is listed in Table 7 of Appendix B. 

Minimum Toxicity Reference Value is listed in Table 8 of Appendix B. 

Minimum Toxicity Reference Value is listed in Table 5-5 . 
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TABLE 7-9 
TOXICITY QUOTIENTS FOR CHEMIC~ OF PO'I'ENTIAL CONCERN IN CLAY 

USING MEAN TOXICITY REFERENCE VALVES 

Upper-Bound and 
Mean Toxicity (Mean) Concentration Upper-Bound and 

Chemical Reference Value in Clay Pore Water (Mean) Toxicity 
Quotientsb 

Cadmium 

Copper 

Zinc 

• 

b 

' 

• 

' 

<,,g!L) <,,g!L)" 

74.3' 482 (413) 7 (6) 

22.8 • 1075 (986) 49 (45) 

2189' 1772 (1635) 0.8 

Based on clay assuming that non-detect values were equal to one-half the sample 
quantitation limit (n = 23). Clay data are summarized in Table 2-1. 

Toxicity Quotient equals clay pore water concentration (fable 7-5) divided by the 
minimum toxicity reference value. TQs based on mean clay pore water concentrations 
were calculated only if the upper-bound TQ exceeded one. All TQs were rounded to 
one significant figure. 

Mean Toxicity Reference Value is listed in Table 7 of Appendix B. 

Mean Toxicity Reference Value is listed in Table 8 of Appendix B. 

Mean Toxicity Reference Value is listed in Tables 5-5. 
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11.0 SUMMARY AND CONCLUSIONS 

This report presents the findings of the Ecological Risk Assessment (ERA) conducted for the 

Chicago Incinerator facility. Identification of chemicals of potential concern (COPCs) was 

followed by selection of key ecological receptors and potential pathways of exposure. This was 

followed by quantification of chronic exposure (dose) by key receptor species. Subsequently, 

the identification of ecological endpoints relevant to this site was followed by the effects 

assessment. Effects assessment identifies compounds that may result in adverse effects to 

exposed populations. Risk characterization integrated information from the exposure and effects 

assessments as well as other relevant data from the scientific literature to yield risk estimates. 

A detailed, qualitative analysis of uncertainty was also presented. 

Selection of COPCs involved several steps. The first phase included the screening of chemicals 

after detection limits, detection frequencies, and blank samples were examined, while the second 

phase involved comparing the measured chemical concentrations in sediments to media-specific 

baseline data. Clay samples collected from the CWMCS facility during the Phase II 

investigation were used in these comparisons. Clay samples are appropriate for baseline 

comparisons because studies conducted in the Lake Calumet area (IDENR, 1988) have shown 

that Lake Calumet sediments have been contaminated by past waste disposal activities. 

Consequently, clay samples represent baseline conditions prior to anthropologic disposal 

activities either on the facility or in the vicinity of the property. As a result, metals detected at 

statistically significant increased concentrations in sediment were selected as COPCs. Results 

of the t-test, comparing near-pier sediment and clay levels, show that sediment levels of arsenic, 

beryllium, chromium, lead, mercury, phenanthrene, silver, and zinc were higher than clay 

levels; hence these chemicals were retained as COPCs for sediment. Since acenaphthene, 

anthracene, antimony, benzo(a)anthracene, benzo(a)pyrene, benzo(b )fluoranthene, 

benzo(k)fluoranthene, chrysene, 1,2-trans-dichloroethylene, diethyl phthalate, fluoranthene, 

fluorene, heptachlor, indeno(l,2,3-cd)pyrene, methylene chloride, naphthalene phenol, and 

pyrene were not detected in at least five percent of the clay samples analyzed but were detected 
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in near-pier sediments, these chemicals were also retained as COPCs for sediments. Only one 

chemical, toluene, was detected in more than five percent of the surface water samples analyzed, 

and thus retained as a COPC for surface water. 

Environmental receptors are those organisms that may have been, are being, or may be exposed 

to COPCs. Environmental receptors were identified by considering the relevant exposure 

pathways and the potential or known occurrence of species exposed via those pathways. 

Selection of key receptor species was designed to minimize the possibility that other species 

would be more exposed than the key species themselves and to include representation of 

sensitive organisms present. Key species selected were: 

Centrarchids (e.g., bluegill and bass) - fish that dwell in and feed on other small 
fish in the water column 

Cyrprinids (minnows) - fish that serve as prey for higher trophic level organisms 

Ictalurids (bullheads and catfish) - bottom dwelling vertebrates 

Water and benthic column invertebrates. 

The primary exposure route for aquatic organisms inhabiting Lake Calumet was assumed to be 

respiration (i.e., uptake of contaminants over the water/gill interface). Although incidental 

ingestion of suspended or bottom sediments while foraging by benthic organisms is possible, 

uptake of COPCs present in the water column or in sediment pore water across the gills was 

assumed to be the primary pathway of exposure. Although prey may accumulate COPCs, there 

is no reliable means of modeling such exposures for this assessment. Fish were not sample 

during RFI activities, since it is impossible to determine if measured levels of chemicals in fish 

were solely attributable to releases from the CWMCS facility. While this may be an important 

exposure pathway, attempts to model intakes from this pathway would introduce great 

uncertainty into the exposure assessment. 
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Exposures by terrestrial animals who may consume water from Lake Calumet near the facility 

are expected to be minimal. Water fowl and shorebirds, which are known to occur in the area, 

tend to feed largely on aquatic organisms taken from throughout Lake Calumet (not just the area 

near the facility) as well as other water bodies in the area. Although it is possible that waterfowl 

and shorebirds may search for food in areas of Lake Calumet near the facility, surface water 

around the facility contains relatively low levels of toluene. Furthermore, the home ranges of 

most species known or suspected to occur in the area of the facility are large relative to the area 

affected by releases from the facility. Similarly, the area surrounding the site is largely open 

land that provides minimal habitat and cover for non-aquatic bird species. Much of the open 

land around the facility is primarily occupied by other waste management facilities (i.e., 

landfills) with little vegetative cover and some wetlands. Finally, habitat within the CWMCS 

property for a majority of the indigenous small mammal species is limited or non-existent, and 

large mammals are not likely to frequent the site. The chain link security fence essentially 

isolates approximately one-half of the facility and encloses the remainder of the facility from any 

large mammal encroachment. In summary, exposures by birds and other terrestrial animals to 

facility-related contaminants are expected to be minimal and, therefore, were not quantified. 

Next, specific ecological endpoints (EEs) that were used to evaluate potential adverse effects 

were identified. EEs are characteristics of an ecological system that may be affected by site­

related metals and as such epitomize the actual environmental values to be protected. It is 

important to emphasize that no one ecological endpoint was used as a single, rigid standard. 

The first step in the effects assessment was to compare measured and estimated levels of CO PCs 

in surface water, sediment, and sediment pore water to chronic state and federal AWQC and 

SQC. Chemicals without A WQC or SQC, and those whose upper-bound concentration exceeded 

the applicable criterion were evaluated further by calculating toxicity quotients (TQs). TQs 

represent a commonly-used method of evaluating the possibility that aquatic populations could 

be experiencing chronic effects from exposure to facility-related COPCs. The TQ approach was 

used to evaluate the potential for adverse effects to receptors within the same ecologic group. 

For example, if smallmouth bass were not expected to experience adverse effects, then it is 
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reasonable to assume that other pelagic fish species (that eat primarily fish, but will occasionally 

take other food items as available) would also be unlikely to experience adverse effects. 

The first step in calculating TQs is deriving Toxicity Reference Values (TRVs). A TRV is an 

exposure estimate for a receptor group, including sensitive subgroups, that is not likely to cause 

appreciable deleterious effects from chronic exposure. Typically, ecological risk assessment 

assumes that if the TRV is not exceeded, the species of interest will be protected. Maximum 

Acceptable Toxicant Concentrations (MATCs), which are a standard chronic test endpoint for 

aquatic receptors, were used as TRVs. They are the calculated or approximated threshold for 

statistically significant effects on growth, reproduction, or survival. The MA TC is defined as 

the effects threshold at or below which adverse chronic effects are not expected to occur. 

MATCs were estimated using LC50 data (the concentration causing death in 50 percent of 

exposed individuals) and the predictive regression models developed by Suter et al. (1987) and 

Suter (1986). 

Risk characterization evaluates potential adverse effects to key aquatic species associated with 

exposure to COPCs in surface water and sediments. TQ results were evaluated using these 

criteria: (1) TQs less than one clearly represent no impact to exposed individuals, and (2) TQs 

greater than or equal to one indicate that adverse chronic impacts to exposed individuals and 

populations are possible, but the extent of population-level effects cannot be accurately 

determined. A TQ of one indicates that the measured concentration exceeds a concentration that 

caused some impact in a certain test species under a given set of experimental conditions. In 

this sense, TQs greater than one can be used to indicate that chronic adverse impacts to exposed 

individuals are possible. Given that the goal of this ERA is to evaluate potential adverse effects 

on exposed populations, a TQ of one may be overly conservative. 

Potential adverse effects from exposure to COPCs in sediments near the CWMCS facility by 

mobile and sessile benthic organisms were evaluated using the following approach. 
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1. The upper-bound concentration of a chemical in pore water was compared to the 
minimum TRV for each chemical. 

2. For those chemicals whose TQs based on the minimum TRV were equal to or 
greater than 1, the upper-bound and mean concentration of a chemical in pore 
water was compared to the mean TRV. 

Minimum TRV data were conservatively assumed to adequately account for the varying toxicities 

of the chemicals detected in Lake Calumet sediments as well as the different bottom dwelling 

species known or suspected to inhabit sediments near the CWMCS facility. Furthermore, mean 

concentration data were assumed to better reflect the temporal and spatial variations to which 

mobile aquatic species may potentially be exposed. Hence, adverse population-level effects were 

not considered probable for mobile benthic organisms unless the arithmetic mean pore water 

concentration exceeded the minimum TRV. Conversely, population-level adverse effects for 

sessile benthic organisms were considered possible if the upper-bound pore water concentration 

exceed the minimum TRV. 

TQs for COPCs in surface water and sediment that exceed unity are summarized in the following 

table. 
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Upper-Bound and 
(Mean) TQs Based on 

Receptor the Minimum TRV 

Cl>Emical Group 

Mercury All benthlc organisms 4 (2) 

Zinc All benthlc organisms 187 (161) 

Diethyl phthalate All benthic organisms 12 (10) 

Naphthalene Sessile benthlc organisms only l (0.8) 

Phenol All benthlc organisms 3 (2) 

These data show that exposure to mercury, zinc, diethyl phthalate, and phenol may cause 

adverse effects in potentially exposed mobile and sessile benthic organisms. Sessile benthic 

organisms only may experience adverse effects from potential exposure to naphthalene in 

sediments near the facility. 

These quantitative results must be put into perspective by considering the following. First, Lake 

Calumet has been impacted by a variety of non-point sources, including highway runoff, surface 

runoff from industrial properties, and seepage of contaminated groundwater from nearby 

landfills, waste lagoons, and underground storage tanks for more than 100 years (IDENR, 1988). 

Industrial development, primarily iron and steel manufacturing, began in 1869 around Lake 

Calumet. By 1913, five metal processing industries were located on the west side of Lake 

Calumet. Untreated liquid wastes were discharged into Lake Calumet, and solid wastes were 

dumped on adjacent vacant land (IDENR, 1988). In 1940, the City of Chicago built a dike at 

110th Street across from Lake Calumet to provide open space for solid and industrial waste 

disposal. In 1986, the Illinois EPA (IEPA) found that untreated leachate from this waste 

disposal unit was flowing into area surface water bodies, including Lake Calumet. Additionally, 

samples taken from various landfill sites around Lake Calumet contained elevated levels of heavy 

metals and polycyclic aromatic hydrocarbons (PAHs) (IDENR, 1988). 
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Second, aquatic receptors are not exposed directly to undiluted groundwater. Although shallow 

groundwater present in the fill is hydraulically connected to Lake Calumet, groundwater flow 

to Lake Calumet is slow and does not significantly impact Lake Calumet water levels. A worst­

case scenario, based on observed hydrogeology and groundwater chemistry conditions at the 

facility pier, was modeled to simulate the potential flux of benzene into Lake Calumet. Results 

of the modelling predicted that the potential discharge of benzene, and hence other compounds, 

was very low (see Section 4.2.5 of the FRI; CWMCS, 1993). Furthermore, since levels of 

chemicals in Lake Calumet and groundwater within the fill are likely at steady-state given that 

waste materials have been present on-site for more than 20 years, levels of chemicals in surface 

water and sediment near the facility are not expected to increase over time. Thus, attribution 

of chemicals detected in sediments near the facility pier to releases from the facility is tenuous. 

Third, a comparison of current-day aquatic species diversity with historical records shows that 

while species diversity in Lake Calumet has decreased over time, the current Lake Calumet fish 

community remains diverse (IDENR, 1988). Information concerning the status of aquatic 

species inhabiting Lake Calumet was obtained from IDENR (1988). Detailed information 

on the size of aquatic species is not available. Investigations into the size and number of 

aquatic populations inhabiting Lake Calumet is beyond tbe scope of this assessment. 

Disparities between observational field data (i.e., a diverse fish community) and calculated TQs 

(which indicate potential chronic affects from exposure) could be due to several factors that 

could ameliorate the toxicity of chemical levels in Lake Calumet sediments. These factors 

include metals speciation, high alkalinity and hardness, acclimation and evolutionary tolerance 

of indigenous species, and bioavailability. It is possible that the concentration of chemicals that 

are potentially bioavailable may be significantly lower than the total recoverable levels measured 

in sediments. The toxicity of chemicals in sediments is affected by the extent that the chemicals 

bind to the sediments (DiToro et al., 1990). The more a chemical binds to sediments, the less 

bioavailable (and hence less toxic) it is. As a result, sediments with similar chemical levels can 

exhibit varying toxicities. For example, total metals levels are often not good indicators of the 

fraction that is actually bioavailable (Adams et al., 1992). Sulfides can bind with metal ions and 
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form insoluble precipitates that can account for the lack of toxicity when high metals levels are 

present (Adams et al., 1992). In addition, acclimation and/or adaptation of fish populations to 

chemicals has been documented in the literature (Chapman, 1985; 1989). 

The cumulative impact of these mitigating factors in conjunction with the fact that chemical 

levels measured in sediments near the facility may be attributable to numerous other local 

sources and that the species currently in resident do not exhibit an apparent pattern of acute 

toxicity (based on the fact that facility personnel have not observed large fish kills) suggest 

that the resulting TQs may be overly conservative. Discrepancies between field observations 

and TQ data are difficult to reconcile since numerous sources have been discharging chemicals 

into Lake Calumet for more than 100 years. There is considerable uncertainty associated with 

the derivation of sediment pore water concentrations and the calculation of TQs. As a result, 

the actual toxicity of many chemicals to aquatic receptors cannot be precisely characterized. 

Finally, terrestrial receptors (birds as well as small and large mammals) are not expected to 

experience adverse effects from exposure to COPCs for the following reasons: no federal or 

state-listed T&E bird species have been observed on-site, nor are they expected to occur due to 

the materials of construction of the fill and the lack of mature vegetative growth; there is 

insufficient terrestrial habitat on-site to support a viable terrestrial ecosystem; the area 

immediately surrounding the facility is almost exclusively heavy industrial, which does not offer 

suitable habitat for a diverse terrestrial community; and, water fowl and shorebirds, which are 

known to occur in the area, tend to feed largely on aquatic organisms taken from throughout 

Lake Calumet (not just the area near the facility), as well as other water bodies in the area. 

Although it is possible that waterfowl and shorebirds may search for food in areas of Lake 

Calumet near the facility, dose to these receptors from potential exposure to facility-related 

contaminants is expected to be minimal because: (1) fish consumed from Lake Calumet near the 

facility may be only a small fraction of their total dietary intake; (2) toluene was the only COPC 

identified in surface water samples collected near the pier; and (3) most of the birds are not 

expected to overwinter in the area. Furthermore, potential exposures by non-aquatic bird species 

were not modeled since: (1) the area immediately surrounding the facility is largely open land 
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that provides minimal habitat and cover for non-aquatic bird species; (2) the open land 

immediately around the facility is primarily other waste management facilities (i.e., landfills) 

with little vegetative cover; and (3) the home ranges of these species are large relative to the 

area occupied by the facility. Finally, the facility provides limited potential habitat for small 

mammals, such as rodents (mice, rats and vole). The facility is constructed on a man-made pier 

that has become vegetated with invader-type plant species typical of an early successional 

community. As such, habitat for a majority of the indigenous small mammal species is limited 

or non-existent. Similarly, large mammals are not likely to frequent the facility. The eastern 

portion of the facility is enclosed by a tall chain-link security. The fence essentially isolates 

approximately one-half of the pier and encloses the remainder of the pier from large mammal 

encroachment. 
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APPENDIX A 



CWMCSLAKECALUMETECOLOOICALRISKASSESSMENT 

CONCEITTRATION OF MEI'ALS IN SEDIMENT SAMPLES SITE WIDE- Phase I and n Results (Mg/kg = microg,>m1 per kilogram) 

-DATAFROMVALIDATIONREPORTS(APPENDIXN)WEREOIVENPRIMACY. 
-ETC I.ABORA10RY REPORTS WERE CONSULTED FOR RESOLtrnON OP BMDL VALUES. 
-BMDL V ALUFS AND NON-DETECTS WERE ASSUMED 10 BE EQUAL ro ONE-HALF THE SAMPLE QUANITI'ATION LIMIT. 

Anlimo!!I Anenlc Be!l!!!um Cadmium. Chromium C.02~ I.ad Merauv N",ckeJ Silver Zinc 
S-1-1 20000 26000 590 770 38000 66000 120000 160 39000 1000 330000 
S-2-1 6000 26000 soo 680 30000 49000 91000 80 32000 1000 26-0000 
S-:>-1 18000 25000 450 580 28000 49000 88009 190 30000 1000 26-0000 
S-4-1 24000 30000 290 l3S 13000 25000 50000 55 23000 700 220000 
S-5-1 3750 22000 230 1400 8800 17000 29000 50 11000 600 160000 
S-7-1 17000 32000 290 430 14000 28000 56000 55 18000 650 200000 

S-8-1 6000 20000 680 2800 28000 57000 110000 180 31000 2600 290000 
S-9-1 6500 18000 780 1000 31000 53000 120000 270 32000 2200 270000 

S-10-1 8500 17000 1100 2000 39000 51000 160000 250 39000 1400 310000 

S-11-1 4400 15000 420 2000 15000 31000 150000 330 20000 2200 190000 

S-12-1 3000 17000 880 1400 32000 46000 130000 240 33000 1350 270000 

S..13--1 7500 12000 1000 2000 38000 56000 150000 290 39000 1250 310000 
S-14-1 8500 3800 1000 1000 37000 53000 150000 340 41000 1450 300000 

S-15-1 6500 17000 860 2700 36000 65000 170000 320 40000 1100 310000 

S-16-1 4200 27000 280 880 9200 25000 33000 55 13000 700 130000 

S-17-1 22000 20000 500 450 29000 53000 94000 170 36000 000 290000 
S-18-1 17000 14000 350 310 20000 34000 63000 110 22000 600 190000 

S-19-1 4200 23000 450 3600 14000 26000 46000 55 18000 700 160000 
S-20-1 4400 28000 ... 4000 12000 23000 42000 60 16000 1600 250000 
S-21-1 11000 24000 210 135 9100 22000 29000 55 14000 700 170000 

S-22-1 15000 35000 210 125 6000 21000 22000 50 17000 650 55000 

S-23-1 4150 28000 440 4000 13000 31000 50000 JlO 19000 700 240000 
S-24-1 4250 87000 SIO 4400 16000 33000 66000 120 21000 700 250000 

S-25-1 4750 21000 570 4200 20000 37000 77000 140 20000 800 240000 
S-26-1 6000 21000 ... 2500 30000 49000 100000 170 28000 2200 280000 
S-27-1 6500 18000 ... 3700 51000 74000 160000 180 43000 3100 410000 

S-28-1 15000 17000 510 800 33000 46000 110000 130 34000 800 373000 

S-29-1 30000 26700 730 890 54000 65000 150000 200 40000 1100 380000 
S-30-1 5500 16000 1200 3100 72000 64000 130000 220 37000 2400 420000 

S-1-2 3800 16000 1100 3600 50000 35000 72000 50 16000 650 97000 

S-2-2 3600 14000 1200 6600 198000 22000 48000 48 12000 600 74000 

s.:,.2 3750 13000 570 3100 25000 27000 30000 50 14000 650 150000 

S-4-2 3850 14000 1600 4500 100000 24000 33000 50 18000 650 140000 

S-5-2 12000 8100 1600 6200 60000 27000 37000 49 18000 600 140000 

S-6-2 4250 6500 930 4100 25000 30000 86000 55 16000 700 120000 

S-7-2 3000 11000 610 2500 30000 27000 50000 50 15000 650 82000 

S-8-2 3500 7000 470 2100 139000 12000 41000 46.5 5000 600 35000 

S-9-2 4200 17000 560 2200 13000 65000 120000 55 12000 700 120000 

S-10-2 4050 32000 1100 4000 21000 60000 400000 150 16000 650 499000 

Mm 3500.0 3800.0 210.0 125.0 6900.0 12000.0 22000.0 46.S 5000.0 600.0 35000.0 

Max 30,000.0 87,000.0 1,600.0 6,600.0 198,000.0 74,000.0 400,000.0 340.0 43,000.0 3,100.0 499,000.0 

Mean 8,859.0 21,179.5 688.7 2,399.6 36,871.8 40,615.4 95,205.1 134.3 24,307.7 1,092.3 230,128.2 

STD 6,7429 13,121.2 360.0 1,705.1 36,945.5 16,9125 66,907.7 923 10,633.0 655.2 107,677.4 

n 39 39 39 39 39 39 39 39 39 39 39 

UCL 10,680.5 24,724.0 786.0 Z,860.2 46,8521 45,184.1 113,279.3 159.3 27,180.1 1,269.3 259,215.8 

%DET 28 97 97 90 95 95 95 51 95 21 95 

All samples whose reported ooocenrtation did not exceed the sample quantitation limit were treated as non-detects in determining detection rrequency. 



CXJNCENTRATIONOFMETAI.SINNEAR-PIERSEDIMENTSAMPLESONLY(MICROORAMS/KILOORAM) 

-DATAFROMVAUDATIONREPORTS(APPENDIXN)WEREOIVENPRIMACY. 
-ETC LABORA10RY REPORTS WERECXJNSULTED FOR RESOLUTION OF BMDL VALUES. 
-BMDL VALUES AND NON-DETECTS WERE ASSUMED ro BE EQUAL ro ONE-HALF nm SAMPLE QUANTITATION LIMIT. 

Antimo!!}'. Anenlc Be!l'.!!!um cadmium Chromium eoel!!! lad Mereu,v Nickel Silver Zlnc 

S-7-1 17000 32000 290 430 14000 28000 56000 55 18000 650 200000 

S-3-1 6000 20000 680 2800 28000 57000 110000 180 31000 2600 290000 
S-9-1 6500 18000 780 1900 31000 53000 120000 270 32000 2200 270000 

S-10-t 8500 17000 1100 2000 39000 57000 160000 250 39000 1400 310000 

S-11-1 4400 15000 420 2000 15000 31000 150000 330 20000 2200 190000 

S-12,,1 8000 17000 880 1400 32000 46000 130000 240 33000 1350 270000 

S-13-1 7500 12000 1000 2000 38000 56000 150000 290 39000 1250 310000 

S-14-1 8500 3800 1000 1900 37000 53000 150000 340 41000 1450 300000 

S-15-1 6500 17000 ... 2700 36000 65000 170000 320 40000 1100 310000 

S-16-1 4200 27000 280 880 9200 25000 33000 55 13000 700 130000 

S-23-1 4150 28000 440 4000 13000 31000 50000 110 19000 700 240000 

S-24-1 4250 87000 510 4400 16000 33000 66000 120 21000 700 250000 

S-25-t 4750 21000 570 4200 20000 37000 77000 140 20000 800 240000 

S-26-1 6000 21000 640 2500 30000 49000 100000 170 28000 2200 280000 
S-27-1 6500 18000 ... 3700 51000 74000 160000 180 43000 3100 410000 

S-28-1 15000 17000 510 800 33000 46000 110000 130 34000 800 373000 

S-29-1 30000 2'700 730 890 54000 65000 150000 200 40000 1100 380000 

S-30-1 5500 16000 1200 3100 72000 64000 130000 220 37000 2400 420000 

S-1-2 3800 16000 1100 3600 50000 35000 72000 so 16000 650 97000 

S-2-2 3600 14000 1200 6600 198000 22000 48000 .. 12000 600 74000 

S-l-2 3750 13000 570 3100 25000 27000 80000 50 14000 650 150000 

S-4-2 3850 14000 1600 4500 100000 24000 33000 so 18000 650 140000 

S-5-2 12000 8100 1600 6200 60000 27000 37000 •• 18000 600 140000 

S-6-2 4250 6500 930 4100 25000 30000 86000 55 16000 700 120000 

S-7-2 3900 11000 610 2500 30000 27000 50000 so 15000 650 82000 

S-8-2 3500 7900 470 2100 139000 12000 41000 46.S 5000 600 35000 

S-9-2 4200 17000 560 2200 13000 65000 120000 55 12000 700 120000 

S-10-2 4050 32000 1100 4900 21000 60000 400000 ISO 16000 650 499000 

Min 3500.0 3800.0 280.0 430.0 9200.0 12000.0 33000.0 46.5 5000.0 600.0 35000.0 

Max 30,000.0 87,000.0 1,600.0 6,600.0 198,000.0 74,000.0 400,000.0 340.0 43,000.0 3,100.0 499,000.0 

Me,n 7,148.2 19,750.0 807.9 2,907.1 43,900.0 42,821.4 108,535.7 150.t 24,642.9 1,183.9 '136,785.7 

STD 5,616.6 14,961.5 351.6 1,560.5 41,205.3 16,381.0 72,519.0 .... 11,215.8 735.7 118,286.3 

n 2'l 2'l 2'l 28 28 28 28 28 28 28 28 

UCL 8,955.8 24,565.2 921.0 3,409.4 57,161.4 48,254.3 131,875.0 182.3 28,2525 1,420.7 274,854.6 

All samples whose reported ooncerutation did not exceed the sample quantita.tion limit were treated as non-detects in detennining detection frequency. 



CONCENTRATION OF MEI'AI..S IN LAKE CALUMET SEDIMENT SAMPLES - Pbllle I and Il Results~ = micrograms per kilogram) 

-DATAFROMVAUDATION REPORTS (APPENDIXN) WEREOIVEN PRIMACY. 
-ETC LABORATORY REPORTS WERE CONSULTED FOR RESOLtmON OF BMDL VALUES. 
-BMDLVALUESANDNON-DETECTSWEREASSUMEDTOBEEQUALTOONE-HALFTHESAMPLEQUANTITATIONUMIT. 

Anlimonv Am,nie Be!Illium Cadmium Chromium. eoel!!! Lead Mercu,y Nktel sn..r Zmc 
S-1-1 20000 26000 590 110 38000 ..... 120000 160 39000 650 330000 
S-2-1 6000 26000 soo 680 30000 49000 91000 "' 32000 1000 260000 
S-3-1 18000 25000 450 580 28000 49000 88000 190 30000 1000 260000 
S-4-1 24-000 30000 290 135 13000 25000 50000 55 23-000 700 220000 

S-S-1 37S0 22000 230 1400 8800 17000 29000 so 11000 600 160000 
S--17•1 22000 20000 500 450 29000 53000 94000 170 36000 900 290000 
S--1S.1 17000 14000 350 310 20000 34000 63000 110 22000 600 190000 
S--19·1 4200 23-000 450 3600 14000 26000 46000 55 18000 700 160000 

S-20-1 .... 28000 460 4000 12000 23-000 42000 60 16000 1600 250000 
S-21-1 11000 24-000 210 135 9100 22000 29000 ss 14000 700 170000 
S-22-1 15000 35000 210 125 6900 21000 22000 so 17000 650 ssooo 
Min 3750.0 14000.0 210.0 125.0 6900.0 17000.0 22000.0 50.0 11000.0 600.0 55000.0 
Max 24,000.0 35,000.0 590.0 4,000.0 38,000.0 66,000.0 120,000.0 190.0 39,000.0 1,600.0 330,000.0 
Mean 13,213.6 24,818.2 385.S 1,107.7 18,981.8 35,000.0 61,m1 94.1 23,454.5 827.3 213,181.8 
SID 7,651.S 5,437.2 133.4 1,384.4 10,594.6 16,407.3 34370.0 54.2 9,427.2 296.1 76,428.8 
n II 11 II II 11 11 II II II 11 II 
UCL 17,394.0 27,788.8 458.4 1,864.1 24,770.1 43,963.9 7&,957.7 123.7 28,605.0 989.0 2S4,937.8 



CONCENTRATION OF ORGANICS IN SEDIMENT - SITE WIDE(Mg/kg = mkrognm,, pe,kilogr.,m) 

-DATAFROMVALIDATIONREPORTS(APPENDIXN)WEREOIVENPRJMACY. 
-ETC LABORA10RY REPORTii': WERE CONSULTED PORRFSOLUTION OP BMDL VAL~. 
-BMDLVALUFSANDNON-DETECTSWEREASSUMED10BEEQUAL IDON&HALPTHESAMPLEQUANITl'ATIONLIMIT. 

Antbn,a, BaP BkFI BbFI Chmene Fluoanthe FJuorene Pbenanth !:f!!ne Hef!lcbl 1,21-DCE MC BEHP Bemeno 
S-1-1 200 524 260 500 903 1280 200 550 1280 5 0.8 10.9 1060 2.2 

S..2-1 180 589 235 455 843 1340 180 500 1230 5 0.8 9.41 950 22 

S-3-1 175 230 230 445 820 1220 175 500 1070 33.7 4 432 950 11 

S-4-1 125 165 165 315 165 355 125 350 330 3.2 3.21 35.4 850 22 

S-S-1 ISS 205 205 390 424 847 155 440 835 3.25 239 18.8 800 2.2 

S-7-1 349 539 185 355 678 1490 140 1200 1350 17.8 1.6 214 750 4.4 

S-3-1 200 622 245 500 557 973 200 550 844 5.S 3.13 13.1 1050 2.2 

S-9-1 2100 2800 2800 5500 2800 2450 2100 6000 2100 55 0.8 10.6 11000 2.2 

S-10-1 2500 3300 3300 6500 3300 2900 2500 7000 2500 6S 0.8 14.3 13000 2.2 

S-11-1 1500 1950 1950 3750 1950 9410 1500 4200 8220 40.5 0.8 12.4 6000 2.2 

S-12-1 2550 3350 3350 6500 3350 2950 2550 7500 2550 6S 0.8 16.3 13500 2.2 

S-13-1 1200 1600 1600 3100 1600 1400 1200 3450 1200 65 1.98 16.6 6500 2.2 

S-14-1 245 375 375 700 375 1460 285 800 1360 75 2.94 14.6 1500 2.2 

S-15-1 2150 2800 2800 5500 2800 2400 2150 6000 4660 55 11.9 11.S 11000 22 

S-16,-1 1350 1800 1800 3450 1800 1550 1350 3850 1350 34 4 493 7000 II 
S-17-1 185 240 240 465 240 859 185 500 750 4.75 1.81 221 ., .. 22 

S-18-1 195 S94 260 495 934 1460 195 560 1410 429 0.8 11 1050 2.2 

S-19-1 14S 190 190 365 502 799 145 410 760 3.8 0.8 32.1 750 2.2 

S-20-1 155 200 200 385 200 185 155 435 681 40.S 0.8 36.S 800 2.2 

S-21-1 440 608 170 330 627 1570 130 1410 1290 14.6 2.98 21 700 22 

S-22-1 110 145 145 280 14S 130 110 315 110 3 225 328 600 22 

S-23-1 13S 175 175 335 175 621 135 380 556 3.15 0.8 31.4 4530 22 

S-24-1 872 8-06 611 350 1370 3720 742 3120 3450 36.S 0.8 51.4 750 22 

S-25-1 1750 2300 2300 4400 2300 2000 1750 4950 1750 43.5 0.8 453 9000 22 

S-26-1 185 758 586 470 875 1590 185 550 1430 4.95 0.8 15.3 1000 22 

S-27-1 2200 2950 2950 5500 2950 2400 2200 6500 2200 6 245 13.4 11500 22 

S-28-1 165 658 215 410 964 1660 165 465 1450 4 0.8 57.4 850 22 

S-29-1 210 1100 987 5S0 1850 2430 210 1330 2220 71.7 0.8 19.3 1100 2.2 

S-30-1 1900 2450 2450 4750 2450 2150 1900 5500 1900 49.5 0.8 8.82 10000 2.2 

S-1-2 1200 4740 3600 9290 7160 16100 1200 10100 12400 I 1.15 6500 2.75 

S-2-2 1150 1500 1500 2900 1500 1350 IIS0 3250 1150 0.95 1.7 6000 265 

S-3-2 1200 1550 1550 3000 1550 2860 1200 3300 1200 I 1.75 6500 275 

S-4-2 1200 1600 1600 3100 1600 1400 1200 3450 1200 1.05 ... 6500 " S-5-2 1150 1500 1500 2950 1500 1350 1150 3400 1150 I 1.7 6000 7.61 

S-6-2 1350 1750 1750 3400 1750 3390 1350 3800 3300 1..15 1.96 7000 3.1 

S-7-2 1200 1600 1600 3050 1600 1400 1200 3450 1200 1.05 I.S 6500 23 

S-8-2 1100 1450 1450 2750 1450 1250 1100 3100 1100 0.9 1.6 5500 2.55 

S-9-2 1300 1750 1750 3350 1750 1550 1300 3750 1300 I.I 1.95 7000 3.05 

S-10-2 1250 1650 1650 3200 1650 8070 1250 3600 5970 1.05 1.85 8500 2.95 

Min 110.0 145.0 145.0 280.0 145.0 130.0 110.0 315.0 110.0 3.0 0.8 1.6 600.0 22 

Max 2550.0 4740.0 3600.0 9290.0 7160.0 16100.0 2550.0 10100.0 12400.0 75.0 11.9 493.0 13500.0 13.0 

Mean 916.6 1361.9 1255.1 2411.2 1524.7 2387.7 900.4 2833.7 2071.9 29.5 1.7 55.0 4941.0 3.3 

STD 766.4 1098.2 1080.9 2303.1 1287.1 28721 777.7 2431.6 2294.1 25.4 1.9 123.4 4055.8 26 

n 39 39 39 39 39 39 39 39 39 29 39 39 39 39 

UCL 1123.6 1658.6 1547.1 3033.3 18724 3163.5 1110.5 3504.1 2691.7 37.6 23 88.4 6036.6 ••• 
%DET 35 35 24 41 54 84 24 73 86 14 24 76 43 18 

Phase Il samples (S-2-t through S-2-10) were not analyzed for heptachlor; hence, sample size for heptachlor is only 29. 



CONCENTRATION OF ORGANICS IN SEDIMENT - NEAR-PIER SAMPLES ONLY (Mg/kg = tnicrog'ams per kilogram) 

-DATA PROMVALIDATIONREPORTS (APPENDIXN) WEREOIVENPRIMACY. 
-ETC LABORATORY REPORTS WERE CONSULTED FOR RESOLUTION OF BMDL V ALUF.S. 
-BMDL V ALUF.S AND NON-DEIBCT'S WERE ASSUMED TO BE EQUAL TO ONE-HALFTIIE SAMPLE QUANTII'ATION LIMIT. 

Anlbnoce Bal' BkFI BbFI C~ne Fluoanthe Fluorene Pbenanlh Pyrene Hei!!lcbl 1,2t-DCE MC BEHP Benzene 
S-7-1 349 S39 185 3S5 678 1490 '"' 1200 1350 17.8 1.6 214 150 4.4 

S-"-1 200 622 26S 500 SS1 973 200 550 ... 5.5 3.13 13.1 1050 2.2 

S-9-1 2100 2800 2800 S500 2800 2450 2100 6000 2100 ss •-• 10.6 11000 2.2 

S-10-1 2500 3300 3300 6500 3300 2900 2500 1000 2500 65 •-• 14.3 13000 2.2 
S-11-1 1500 1950 19SO 3750 1950 9410 1500 4200 8220 4<l.5 •-• 124 6000 2.2 
S-1:Z..t 2550 3350 3350 6500 3350 2950 2550 1500 2550 65 0.8 16.3 13500 2.2 
S-13-1 1200 1600 1600 3100 1600 1400 1200 3450 1200 65 1.98 16.6 6500 2.2 

S-14-1 265 375 375 700 37S 1460 285 600 1360 75 294 14.6 1500 2.2 
S-15-1 2150 2800 2800 5500 2800 2400 2150 6000 4660 ss 11.9 11.5 11000 2.2 

S-16--1 1350 1800 1800 3450 1800 1550 mo 3850 1350 34 4 493 7000 11 

S-23-1 l3S 17S 115 33S 115 621 135 380 S56 3.15 •-• 31.4 4530 2.2 
S-24-1 872 ... 611 350 1370 3720 742 3120 3450 36.S •-• 51.4 750 2.2 

S-25-1 1750 2.300 2.300 44<lO 2.300 2000 1750 4950 1750 43.5 •-• 453 9000 2.2 
S-26-1 185 758 S86 470 37S 1590 185 550 1430 4.95 .. , 15.3 1000 2.2 
S-27-1 2200 2950 2950 5500 2950 2600 2200 6500 2200 • 2.45 13.4 11500 2.2 

S-23-1 165 658 215 ... %4 1660 165 465 1450 4 •-• 57.4 850 2.2 
S-29-1 210 1100 987 550 1850 2430 210 1330 2220 71.7 0.8 19.3 1100 2.2 
S-30-1 1900 2450 2450 4750 2450 2150 1900 5500 1900 49.S •-• 8.82 10000 22 

S-1-2 1200 474<) 3600 9290 7160 16100 1200 IOIOO 12400 I 1.15 6500 2.15 

S-2-2 1150 1500 1500 2900 1500 1350 1150 3250 1150 0.95 1.7 6000 2.65 

S-3-2 1200 1550 1550 3000 1550 2860 1200 3300 1200 1 1.15 6500 2.75 

S-4-2 1200 1600 1600 3100 1600 1400 1200 3450 1200 I.OS 1.8 6500 13 

S-5-2 1150 1500 1500 2950 1500 1350 1150 3400 1150 1 1.7 6000 7.61 

"42 1350 1750 1750 3400 1750 3390 1350 3800 3300 1.15 1.% 7000 3.1 
S-7-2 1200 1600 1600 3050 1600 1400 1200 3450 1200 1.05 1.8 6500 2.8 

S-8-2 1100 1450 1450 2750 1450 1250 1100 3100 1100 0.9 1.6 5500 2.55 

S-9-2 1300 1750 1750 3350 1750 1550 1300 3750 1300 1.1 1.95 1000 :us 
S-10-2 1250 1650 1650 3200 1650 8070 1250 3600 5970 I.OS 1.85 8500 2.95 

Min 135.0 175.0 175.0 33S.0 115.0 621.0 135.0 380.0 556.0 3.2 o.s 1.6 750.0 2.2 

Max 2550.0 4740.0 3600.0 9290.0 7160.0 16100.0 2550.0 10100.0 12400.0 75.0 11.9 493.0 13500.0 13.0 

Mean 1202.9 1765.1 1666.0 3200.4 1916.2 2945.5 1191.5 3733.8 2537.9 38.7 1.7 53.0 6286.3 3.4 

STD 7227 1041.9 1011.4 2274.4 1315.9 3223.1 134.S 2378.3 2558.3 25.9 22 125.4 3832.2 2.7 

• 28 28 28 28 28 28 28 28 28 13 28 28 28 ,. 
UCL 1435.5 2100.4 1991.5 39323 2339.7 3982.8 1427.9 4499.2 3361.2 49.3 2.4 93.4 7520.1 4.2 

Phase ll samples (S-2-1 lbrougb S-2-10) were not analyzed for heplachlot; hence, sample size for heptachlor is only 29. 



CONCENTRATION OP ORGANICS IN LAKE CALUMET' SEDIMENT SAMPLES (Mg/kg = micrograms per kilogram) 

-DATAFROMVALIDA1TONREPORTS(APPENDIXN)WEREOIVENPRIMACY. 
-ETClABORATORYREPORTSWERECONSULTEDFORRESOLUITONOFBMDLVALUES. 
-BMDL VALVES AND NON-DETECTS WERE ASSUMED TO BE EQUAL TO ONE-HALF TI-IE SAMPLE QUANTITATION UMIT. 

Andm,ce BaP BkFI BbFl Chrvsene Fluoanthe Fluorme Phenanth ~ne He2!;1Chl 1,2t-OCE MC BEHP -S-1-1 200 526 260 500 908 1280 200 550 1280 5 ••• 10.9 1060 22 

S-2-1 180 539 235 455 343 1340 180 500 1230 5 •-• 9.41 950 2.2 
S-3-1 175 230 230 445 320 1220 175 500 1070 33.7 4 432 950 II 
S-4-1 125 165 165 315 165 355 125 350 330 3.2 3.21 35.4 850 2.2 
S-S-1 155 205 205 390 424 347 155 440 835 3.25 239 18.8 ... 2.2 
S-17-1 135 24() 24() 465 24() 859 185 500 750 4.75 1.81 221 8160 2.2 
S-18-1 195 594 260 495 934 1460 195 560 1410 42.9 0.8 11 1050 22 
S-19-1 14S 190 190 365 502 799 145 410 760 3.8 ••• 321 750 2.2 
S-20-1 155 200 200 385 200 785 155 435 681 40.S ••• 36.5 800 22 
S-21-1 440 ... 170 330 6'1:1 1570 130 1410 1290 14.6 298 21 700 22 
S-22-1 110 145 145 280 145 130 110 315 110 3 2.25 328 ... 22 
Mm 110.0 145.0 145.0 280.0 145.0 130.0 110.0 31S.0 110.0 3.0 ••• • •• 600.0 22 
Mu 440.0 608.0 260.0 500.0 934.0 1S70.0 200.0 1410.0 1410.0 429 4.0 4320 8160.0 11.0 

Mean 187.7 335.6 209.1 4023 528.0 967.7 1S9.S 5427 886.0 14.5 1.9 ... 2 1515.5 3.0 
STD 88.3 195.9 39.1 75.0 313.7 455.0 30.0 297.8 416.6 16.2 1.2 123.7 2208.4 27 

• II II II 11 II JI 11 II 11 11 II 11 II 11 

UCL 236.0 4427 230.S 443.3 699.4 1216.3 175.9 705.4 1113.6 23.4 2.5 127.8 27220 4.4 



CONCENTRATION OF ORGANICS IN SEDIMENT - srrn WIDE (M~g = micrograms per kilogram) 

-DATAFROMVAl.lDATIONREPORTS(APPENDIXN)WEREOIVENPRIMACY. 
-ETC LABORATORY REPORTS WERE CONSULTED POR RESOLUTION OP BMDL VALUES. 
-BMDL V ALUF.s AND NON-DETECTS WERE ASSUMED TO BE EQUAL TO ON&HALPTIIE SAMPLEQUANTITATION LIMIT. 

Phenol Acena2hth. BA B(2!)P DiediPh Na2hth. l!J23!P Oi-n-BP Toluene 
S-1-1 881 200 300 430 1050 170 495 1050 3 
S-2-1 1160 180 750 390 950 ISO 445 950 3 
S-3-1 1070 175 700 380 950 ISO 435 950 IS 

S-4-1 100 125 500 Z70 650 105 305 650 3 
S-5-1 840 m 650 335 300 130 385 300 3 

S-7-1 792 140 600 305 750 120 350 750 8 

S-8-1 160 200 300 430 1050 170 495 1050 3 

S-9-1 1650 2100 8500 4600 11000 1800 5000 11000 3 
S-10-1 2000 2500 10500 5500 13000 2100 6000 13000 3 

S-11-1 1150 1500 6000 3200 8000 1250 3650 8000 3 

S-12-1 2000 2550 10500 5500 13500 2150 6500 13500 3 

S-13-1 950 1200 5000 :,,;so 6500 1050 3000 6500 3 
S-14-1 225 285 1150 600 1500 240 700 1500 3 
S-15-1 1700 2150 8500 4600 11000 1300 5500 11000 3 
S-16-t 1050 1350 5600 2950 7000 1150 3350 7000 15 
S-17-1 145 185 750 395 950 155 465 950 3 
S-18-t 1060 195 300 425 1050 165 485 1050 3 
S-19-1 705 145 600 310 750 120 360 750 3 
S-20-1 120 ISS 650 330 300 130 380 300 3 
S-21-1 923 130 550 280 700 110 320 700 3 

S-22-1 560 110 455 240 600 95 Z7S 600 3 

S-23-1 820 135 550 290 700 110 330 700 3 
S-24-1 no 316 1230 300 750 2010 345 750 3 
S-25-1 1350 1750 7000 3750 9000 1450 4300 9000 3 
S-:U-1 145 185 150 400 1000 155 460 1000 3 

S-27-1 1750 2200 9000 4800 11500 1850 5500 11500 3 

S-28-1 130 165 650 350 850 135 405 850 3 

S-29-1 1160 210 850 460 1100 180 500 1100 3 
S-30-1 1500 1900 7500 4050 10000 1600 4650 10000 3 
S-1-2 950 1200 4900 2550 6500 1000 2300 6500 3.75 

S-2-2 900 1150 4700 2450 6000 950 2250 6000 3.6 

S-3-2 950 1200 4900 2550 6500 1000 2300 6500 3.75 

S-4-2 950 1200 5000 :,,;so 6500 1050 2350 6500 3.85 
S-5-2 900 1150 4750 2500 6000 1000 2250 6000 3.65 

S-6-2 1050 1350 5500 2900 7000 1150 :,,;oo 17900 4.25 
S-7-2 950 1200 5000 :,,;oo 6500 1000 2350 6500 3.85 

S-8-2 850 1100 4500 2350 5500 900 2150 5500 3.45 
S-9-2 1050 1300 5500 2850 7000 1100 2550 7000 4.15 

S-10-2 1000 1250 5000 mo 6500 1050 2450 6500 4 

Min 100.0 110.0 455.0 240.0 600.0 95.0 275.0 600.0 3.0 

Max 2000.0 2550.0 10500.0 5500.0 13500.0 2150.0 6500.0 17900.0 15.0 

Mean 916.8 889.S 3631.7 1914.6 46526 794.9 2024.0 49321 4.0 

STD 513.7 783.0 31%.9 1706.3 4119.8 684.9 1897.2 46223 27 

D 39 39 39 39 39 39 39 39 39 

UCL 1055.6 1101.0 4495.3 2375.5 5165.5 979.9 2536.5 6180.7 4.7 

%DET 30 16 43 II 24 27 • 41 13 



CONCENTRATION OF OROANICS IN NEAR-PIER SAMPLES ONLY - :MICROORAMS/KILOORAM 

-DATAPROMVAUDATIONREl'ORTS(APPENDIXN)WEREOIVENPRIMACY. 
-ETC LABORATORY REPORTS WERE CONSULTED FOR RESOLUTION OF BMDL V ALUEli. 
-BMDL V ALUFS AND NON-DEI'ECI'S WERE ASSUMED ro BE EQUAL ro ONE-HAI..P TIIE SAMPLE QUANTITATION LIMIT. 

Phenol Acena2bth. BA B!EJP DiethPh Na!!hth. 1(123)P Di-n-BP Toluene 

S-7-1 792 140 600 3()5 750 120 350 750 • 
S-3-1 160 200 800 43() 1050 170 495 1050 3 

S-9-1 1650 2100 8500 4600 11000 1800 5000 11000 3 

S-10-1 2000 2500 10500 5500 13000 2100 6000 13000 3 
S-11-1 1150 1500 6000 3200 8000 1250 3650 8000 3 
S-12-1 2000 2550 10500 5500 13500 2150 6500 13500 3 

S-13-1 950 1200 5000 2650 6500 1050 3000 6500 3 

S-14-1 225 285 1150 600 1500 240 700 1500 3 

S-15-1 1700 2150 8500 4600 11000 1800 5500 11000 3 

S-16-1 1050 1350 5600 2950 7000 mo 3350 7000 15 

S-23-1 820 135 550 290 700 110 33() 700 3 

S-24-1 110 316 1230 300 750 2010 345 750 3 

S-25-1 13S0 1750 7000 3750 9000 1450 4300 9000 3 

S-26-1 145 185 750 400 1000 155 460 1000 3 

S-27-1 1750 2200 9000 4800 11500 1850 5500 11500 3 

S-28-1 13() 165 650 350 850 135 405 850 3 

S-29-1 1160 210 850 460 1100 180 500 1100 3 

S-30-1 1500 1900 7500 4050 10000 1600 4650 10000 3 

S-t-2 950 1200 4900 2550 6500 1000 2300 6500 3.75 

S-2-2 900 1150 4700 2450 6000 950 2250 6000 3.6 

S-3-2 950 1200 4900 2550 6500 1000 2300 6500 3.75 

S-4-2 950 1200 5000 2650 6500 1050 2350 6500 3.85 

S-5-2 900 1150 4750 2500 6000 1000 2250 6000 3.65 

S-6-2 1050 1350 5500 2900 7000 1150 2600 17900 4.25 

S-7-2 950 1200 5000 2600 6500 1000 2350 6500 3.35 

S-3-2 850 1100 4500 2350 5500 900 2150 5500 3.45 

S-9-2 10S0 1300 5500 2850 7000 1100 2550 7000 4.15 

S-10-2 1000 1250 5000 2750 6500 1050 2450 6500 4 

Mm 110.0 13S.0 550.0 290.0 700.0 110.0 330.0 700.0 3.0 - 2000.0 2550.0 10500.0 5500.0 13500.0 2150.0 6500.0 17900.0 15.0 

Moan 1006.9 1176.3 4801.1 2531.6 6150.0 1054.3 2663.8 6539.3 3.9 

SID 531.2 743.4 3057.9 16420 3954.0 642.3 1886.4 4534.7 2.4 

D 28 28 28 28 28 28 28 28 28 

UCL 1177.8 1417.1 5785.2 3060.1 7422.5 1261.0 3270.9 7998.7 4.7 



CONCENTRATION OF ORGANICS IN SEDIMENT· LAKE CALUMEI' (Mg/kg = micrograms per kilognm) 

-DATAFROMVALIDATIONREPORTS(AFPENDIXN)WEREGIVENPRJMACY. 
-EI'CLABORATORYREPORTSWERECONSULTEDFORRESOLUTIONOPBMDLVALUES. 
-BMDL VAUJESAND NON-DETECl'S WERE ASSUMED TO BE EQUAL TO ONE-HALFTIIESAMPLEQUANTITATIONUMIT. 

Phenol A"""'~bth. BA B!l!!!JP DielhPh Naehth. 1!123)P Di-n-BP Toluene 
S-1-1 881 200 800 430 1050 170 495 1050 3 

S-2-1 1160 180 750 390 950 150 445 950 3 

S-3-1 1070 175 700 380 950 150 435 950 15 

S-4-1 100 125 500 270 650 105 305 650 3 

S-5-1 840 155 650 335 800 130 385 800 3 

S-17-1 145 185 150 395 950 155 465 950 3 

s.1g...1 1060 195 800 425 1050 165 ''" 1050 3 

S-19-1 705 145 600 310 750 120 360 150 3 

S-20-1 120 155 650 330 ... 130 380 800 3 

S-21-1 923 130 550 280 700 110 320 700 3 
S-22-1 560 110 455 240 600 95 275 600 3 
Min 100.0 110.0 455.0 240.0 600.0 95.0 275.0 600.0 3.0 

Max 1160.0 200.0 800.0 430.0 1050.0 170.0 495.0 1050.0 15.0 

Mean 687.6 159.S 655.0 344.1 840.9 134.5 395.5 340.9 4.1 

STD 400.3 30.0 118.4 64.6 157.8 25.2 75.3 157.8 3.6 

n II II 11 11 II II II II 11 
UCL 906.3 175.9 719.7 379.4 9'1:/.l 143.3 436.6 927.1 6.1 



CONI'AMINANTSINCLAY,PHASEilDATAONLY,CWMCSCffiCAOOINCINERA10RFACILITY 

-DATAFROMVALIDATIONREPOR'IS(APPENDIXX)WEREOIVENPRIMACY. 
-ETCORIOINALLABORATORYREPOR'ISWERECONSULTEDFORRESOLUTIONOFBMDLVALUFS. 
- BMDL VALUES WEREASSUMED10 BE EQUAL 100N&HALF'IHESAMPLEQUANTITATIONLIMIT. 
-NON-DEI'ECTS EQUAL TOONE-HALTTIIBSQL (Mg/kg= micrograms per kilogram) 

Samele Antimo!,I - Be!}'.lliWD Cadmium Chromium C.022!! Lead Mercmv Nkkel Silwr z;.., BEHP Phenan. Di-n-BP Benzene Toluene 

G4S 3650 0500 690 3100 18000 21000 10000 •• 25000 600 45000 41500 330 6910 1.2 3.3 

C41S 3750 16000 380 3400 8600 42000 24000 so 29000 600 50000 650 340 4090 29 8.72 

~ 3350 11000 630 3400 15000 29000 31000 44.S 31000 550 59000 550 345 4460 242 u 
C-6-5 3700 %00 660 3300 17000 32000 16000 •• 34000 600 63000 550 295 4660 264 3.6 

C-6-15 3500 16000 410 3700 8600 46000 23000 47 2"!00 600 81000 600 320 2840 264 3.6 

C-6-40 3300 11000 570 3400 14000 34000 16000 .. 30000 550 55000 550 295 2020 2.42 3.3 

C2-5 35S0 6700 670 2900 17000 26000 13000 47.5 29000 600 54000 4810 320 6080 264 3.6 

C-2-ll 3600 15000 ... 3500 9300 50000 20000 .. 32000 600 90000 9410 429 6580 264 3.6 

C1·S 3650 8000 740 1400 18000 27000 14000 ... , 30000 600 48000 3870 325 2620 264 3.6 

C1·1S 3850 2900 870 1500 23000 25000 13000 so 35000 650 56000 7690 350 4350 286 3.9 

C-1-40 3450 11000 580 1900 14000 40000 21000 .. 31000 600 79000 7750 310 3070 242 3.3 

e--1.1s 3550 12000 580 1800 16000 40000 24000 41.S 37000 600 66000 10800 320 4250 264 3.6 

C-7-40 3350 8900 720 1800 17000 29000 21000 44.5 30000 550 61000 7600 300 8240 264 3.6 

C-'1-S 3600 .... 140 1800 17000 49000 23000 .. 41000 600 58000 6140 320 9540 242 3.3 

C-3.15 3500 13000 740 2000 17000 42000 24000 47 40000 600 100000 7370 315 1900 2.64 3.6 

C-3-40 3300 9400 560 1800 13000 38000 21000 .. 32000 550 64000 3870 295 17600 264 3.6 

c1.s 3650 8200 730 1900 18000 27000 16000 48.5 31000 600 56000 11000 330 3970 242 3.3 

CS·S 3600 5100 760 1500 19000 23000 13000 JOO 27000 600 48000 6640 320 3980 264 3.6 

cs.is 3550 18000 610 2000 11000 ..... 22000 47.5 34000 600 64000 4120 320 8510 264 3.6 

C-5-40 3350 10000 580 1900 14000 34000 20000 44.S 31000 550 80000 4450 300 15200 264 3.6 

C2R·S 3650 5800 690 2800 18000 23000 14000 48.5 2"!00 600 46000 512 155 4300 264 3.6 

C-2R-IS 3800 13000 350 2900 7700 37000 21000 50 23000 650 53000 512 272 2690 3.08 4.2 

C-2.R-40 3400 11000 ... 7100 10000 36000 49000 45 41000 550 53000 337 264 5810 24.4 33.3 

Mm 3300.0 2900.0 350.0 1400.0 7700.0 21000.0 10000.0 44.0 23000.0 550.0 45000.0 337.0 15S.0 1900.0 1.2 3.3 

Max 3850.0 18000.0 870.0 7100.0 23000.0 50000.0 49000.0 100.0 41000.0 650.0 100000.0 41500.0 429.0 17600.0 24.4 33.3 

Mean 35S0.0 10430.4 615.7 2643.5 14791.3 34521.7 20391.3 49.5 3169S.7 591.3 62130.4 61427 311.7 5811.7 3.5 S.I 

STD 157.4 3673.9 135.6 1238.0 3998.3 8675.3 797S.8 11.2 4704.3 U.8 14586.1 8490.3 46.7 3941.2 4.6 6.2 

n 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 

UCL 3606.2 11741.9 664.1 3085.4 16218.6 37618.6 23238.5 S3.S 33375.0 601.6 67337.3 9173.S 328.4 7218.7 5.1 7.3 

%DID' 96 100 100 100 100 100 100 52 100 35 100 100 39 100 • 13 



CONCENTRATION OF CONTAMINANTS. IN SURFACE WATER - Phase I and II Results (Mg/L = micrograms per liter) SITE WIDE 

-- DATA FROM VALIDATION REPORTS (APPENDIX X) WERE GIVEN PRIMACY. 
-- ETC ORIGINAL LABORATORY REPORTS WERE CONSULTED FOR RESOLUTION OF BMDL VALUES. 
-- BMDL VALUES WERE ASSUMED TO BE EQUAL TO ONE-HALF THE SAMPLE QUANTITATION LIMIT. 
-- NON-DETECTS EQUAL TO ONE-HALT THE SQL (Mg/kg= micrograms per kilogram) 

Toluene 
SW-1-1 3 
SW-2-1 3 
SW-3-1 3 
SW-4-1 3 
SW-5-1 3 
SW-1-2 2.5 
SW-2-2 3 
SW-3-2 3 
SW-4-2 3 
SW-5-2 3 
SW-6-2 3 
SW-7-2 3 
SW-8-2 3 
SW-9-2 2.5 
SW-10-2 2.5 
SW-11-2 3 
SW-12-2 3 
SW-13-2 3 
SW-14-2 3 
SW-15-2 3 

Min 2.5 
Max 3.0 
Mean 2.9 
STD 0.2 
n 20 
UCL 3.0 
%DET 15 



APPENDIXB 



APPENDIXB 

TABLE 1 
TOXICITY OF TOLUENE TO PELAGIC AQUATIC RECEPTORS 

!16-Hour LC,. 
Concentration 

Species <,.g!L) 

SALMONIDS 

Rainbow trout 2700 
(Onchorhynchw; kisu1ch) 

CENTRARCIDDS 

Bluegill 12,700 
(Lepomis macrochirus) 

Bluegill 24,000 
(Lepomis macrochirus) 

CYPRINIDS 

Fathead minnow 34,270 
(Pimephales promelas) 

Fathead minnow 42,330 
(Pimephales prome/as) 

Goldfish 22,800 
( Cara.ssius auratu.s) 

Goldfish 57,680 
(Carassius auratus) 

WATER COLUMN 
INVERTEBRATES 

Cladooeran 310,000 
(Daphnia magna) 

Cla.doceran 60,000 
(Daphnia magna) 

• 

b 

Calculated using Equation 5-2 . 

Calculated using Equation 5-3. 

MATC Rel'erence 
<,.g!L) for LC,. 

145' Ebrier et al., 1987 

760' Etnier et al., 1987 

1503' USEPA, 1980e 

2200' USEPA, 1980e 

2757' USEPA, 1980e 

1422' USEPA, 1980e 

3840' USEPA, !980e 

62,433 b Etnier et al., 1987 

10,087 b USEPA, 1980e 



APPENDIXB 

TABLE2 
TOXICOLOGICAL DATA FOR PAHs OF POTENTIAL CONCERN 

USED TO GENERATE MATCs FOR BOTIOM-DWELUNG AQUATIC RECEPTORS 

LC., Test MATC Reference £or 
Chemical (,,g/L) Species (,,g!L)' LCso 

Fiuorene 1000 Sandworm 107 Eisler, 1987a 
(benthic invertebrate) 

Fluorene 5600 Snail 725 Eisler, 1987a 
(benthic invertebrate) 

Naphthalene 2810 Midge 337 USEPA, 1986b 
(benthic invertebrate) 

Naphthalene 3800 Sandworm 472 Eisler, 1987a 
(benthic invertebrate) 

Phenanthrene 490 Midge 48.5 USEPA, 1987 
(benthic invertebrate) 

Phenanthrene 600 Sandworm 61 Eisler, 1987a 
(benthic invertebrate) 

Benzo(a)pyrene 1000 Sandwonn 107 Eisler, 1987a 
(benthic invertebrate) 

Chrysene 1000 Sandwonn 107 Eisler, 1987a 
(benthic invertebrate) 

Dibenzo(a,h)anthracene 1000 Sandwonn 107 Eisler, 1987a 
(benthic invertebrate) 

Fluora.nthene 500 Sandworm 49.6 Eisler, 1987a 
(benthic invertebrate) 

C 212 

• Calculated using Equation 5-3 . 



APPENDIXB 

TABLE3 
TOXICITY OF PHTHALATE ESrERS TO BOTTOM DWELLING AQUATIC RECEPTORS 

LC,. 
Coocentralion 

Species 

ICTALUIDDS 

Channel catfish 
(lctaluris punctatus) 

BENTIIICINVERTEBRATES 

Crayfish 
(Orconectes nais) 

Midge 
(Chironcmous plumosus) 

• 

b 

Calculated using Equation 5-2 . 

Calculated using Equation 5-3. 

(i,g/L) 

2910 

10,000 

4000 

MATC Reference 
(i,g/L) for LC50 

157' Mayer and Sandora, 1973 
(cited in USEPA, 19801) 

1380 • Sanders et al., 1973 
(cited in USEPA, 1981a) 

499 b Streufert, 1977 
(cited in USEPA, 19801) 



APPENDIXB 

TABLE 4 
TOXICITY OF METHYLENE CHLORIDE TO PELAGIC AQUATIC RECEPTORS 

96-Hour LC,. 
Concentration MATC Reference 

Species (i,g/L) C,.g/L)" for LC,. 

CENTIIARCIDDS 

Bluegill 220,000 16,084 Etnier et al., 1987 
(Lepomis machrochirus) 

CYPRINIDS 

Fathead minnow 310,000 23,214 Etnier et al., 1987 
(l'imephaks promelas) 

Fathead minnow 193,000 13,981 Etnier et al., 1987 
(l'imephaks pramelas) 

• Calculated using Equation 5-2. 



APPENDIXB 

TABLE 5 
TOXICITY OF MERCURY TO BOTTOM DWELLING AQUATIC RECEPTORS 

Species %-Hour LC .. 
Concentration 

(i,g/L) 

ICTAUJRIDS 

Whit.e sucker 687 
(Catostomus commersoni) mercuric chloride 

BENTHIC 
INVERTEBRATES 

Crayfish so 
( Orconectes limosas) mercuric chloride 

Bristleworm 1000 
(Nais sp.) mercuric nitrate 

Worm 100 
(Lwnhricus variegalus) mercuric chloride 

Midge 1800 
( Chironomous sp.) 48-hr; mercuric chloride 

Snail 2100 
(Amnicola sp.) inorganic Hg 

Sludgewonn 3200 
(Tllhifex tubifex) 48-hr; mercuric chloride 

• 

b 

Calculated using Equation 5-5 . 

Calculated using Equation 5-4. 

MATC Reference 
(i,g!L) for LC,. 

23.5. Etnier et al., 1987 

6.1 b USEPA, 1980g 

63.1 b USEPA, 1980g 

6.9 b Etnier el al., 1987 

111 b Etnier et al., 1987 

129 b USEPA, 1981c 

193 b Etnier et al., 1987 



APPENDIXB 

TABLE 6 
TOXICITY OF ZINC TO BOTIOM DWELLING AQUATIC RECEPTORS 

LC .. 
Concentration 

Species (i<g/L) 

ICTALURIDS 

White sucker 2200 
(Catostomus commersoni) zinc chloride 

IIENTillC 
INVERTEBRATES 

Midge 18,200 
(Chironomous sp.) hardness = 50 

Midge 80,000 
(Chironomous sp.) zinc chloride 

Snsil 
600 - 4400 

zinc chloride; 
(Physa heterostropha) 

hardness = 41 - 178 

Tubificid 
130,000 

zinc chloride 

Worm 18,400 
(Nais sp.) hardness = 50 

• 

b 

Calculated using Equation 5-5 . 

Calculated using Equation 5-4. 

MATC Reference 
(i<g!L) for LC,. 

55' Ebtler et al., 1987 

1023 b 
Rehwoldt et al., I 973 

(cited in USEPA, 1980c) 

4236 b Etnier et al., 1987 

Cairns and Scheier. 1978 
38.6 b 

(cited in USEPA, 1980c) 

6751 b Etnier et al., 1987 

1033 b 
Rehwoldt et al., 1973 

(cited in USEPA, 1980c) 



APPENDIXB 

TABLE 7 
TOXICITY OF CADMIUM TO BOTTOM DWELLING AQUATIC RECEPTORS 

96-Hour LC.., 
C..nceatntion 

Species <,.g!L) 

ICTALUIDDS 

Channel Catfi&h (eggs and 11 
fey) (lctaluris punctalUS) (MATC; 30-60 dsy 

exposure) 

Channel Catfi&h 7940 
(lctaluris punctatu.s) cadmium chloride; hardness 

= 55 

Channel Catfilh 4480 
(lctaluris punctalUS) 

White sucker 1110 
( Catostomus commersoni) cadmium chloride; hardness 

= 18 

BENTIIIC 
INVERTEBRATES 

Midge 1200 
( Chironomous sp.) hardneas = SO 

Crayfi&h 400 
( Oronectes limnosus) cadmium chloride 

Worm 1700 
(Nais sp.) cadmium sulfate; hardness 

= 50 

Snail embryo 3800 
(amnicola sp.) hardness = 50 

Snail immature 400 
(Physa gyrina) hardnea, = 200 

Snail 93 
(A.pelxa hypernorum) cadmium chloride; hardness 

= 45 

OVERALL MEAN 

• 

• 
Calculated using Equation 5-4 . 

Calculated using Equation 5-5. 

MATC Reference 
<,.g!L) for LCso 

Sauter et al., 1976 
11 (cited in Elmer et al., 1987) 

Spehar and Carlson, 1984; 
140' (cited in USEPA, 1985a) 

92.4' Etnier et al., 1987 

Duncan and Klaverbmp, 1983 
33.4' (cited in USEPA, 1985a) 

75.2 b Rehwoldt et al., 1973 
(cited in USEPA, 1985a) 

Boutet and Chalsemartin, 1973 
26.2 b (cited in USEPA, 1985a) 

Rehwoldt et al., 1973 
105 b (cited in USEPA, 1985a) 

227 b Rehwoldt et al., 1973 
(cited in USEPA, 1985a) 

26.2 b Wier and Walter, 1976 
(cited in USEPA, 1985a) 

Holcombe et al., 1984 
6.5 b (cited in USEPA, 1985a) 

74.3 



APPENDIX II 

TABLE 8 
TOXICITY OF COPPER TO IIO'ITOM DWELLING AQUATIC RECEl"fORS 

LC,. 
Co-a&n• 

Species (pg/I,) 

ICTALURIDS 

Channel catfish 1200 
(lctaluris punctatu.s) 

Brown bullliead 540 
(lctaluris MbulosllS) copper sulfate; hardness 

= 200 

Brown bullhead 170 
(lctaluris nebu/osus) copper sulfate; hardness 

= 202 

BENTHICINVERTEBRATES 

Snail 390 
(Goniobasis livenscens) copper sulfate; hardness 

= 154 

Snail 108 
(Plrysa heterastropha) copper sulfate; hardness 

= 100 

Snail embryo 900 
(Amnicola sp.) copper sulfate; hardness 

= 100 

Tubilicid worm 102 
(Limnodrillus hoffmesiten) copper sulfate; hardness 

= 100 

Wonn 90 
(Nais sp.) copper sulfate; hardness 

= so 

Crayfish 600 
(Orconectes limosus) copper chloride 

Crayfish larva 720 
(Procambarus c/orkii) hardness = I 7 

Midge ht instar 298 
(Chironomous tentans) copper chloride; 

hardness = 71 

Midge 30 
(Chironomous sp.) copper sulfate; hardness 

= so 

OVERALL MEAN 

• 

b 

Cslculated using Equstion. 5-4 . 

Calculated using Equation 5-5. 

MATC Reference 
(pg/L) for LC50 

35.3' Etnier et al., 1987 

Geekier et al., 1976 
19.7' (cited in USEPA, 1985b) 

Brun gs et al., 1973 
8.5. (cited in USEPA, 1985b) 

Paulson et al., 1983 
25.6 b (cited in USEPA, 1985b) 

Wurtz and Bridges, 1961 
7.5 b (cited in USEPA, 1985b) 

Rehwoldt et al., 1973 
57 b (cited in USEPA, 1985b) 

Wurtz and Bridges, 1961 
7.1 b (cited in USEPA, 1985b) 

Rehwoldt et al., 1973 
6.3 b (cited in USEPA, 1985b) 

Boutet and Chaisemartin, 1973 
38.6' (cited in USEPA, 1985b) 

46 b Rice and Harrison, 1983 
(cited in USEPA, 1985b) 

Nebeker et al., 1984) 
19.7 b (cited in USEPA, 1985b) 

Rehwoldt et al., I 973 
2.2 b (cited in USEPA, 1985b) 

22.8 




